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U dp 

USFb/ymeric “ 

FILLER TESTING 
NAS8-36298 

U. S. POLYMERIC 0. E. 71108 


Filler Lot for NASA Lot» 1 


1. Carbon Content , X 



SAHf-LE 



QAI-5560 


Ozl 


# 1-2 

0=3 




99. 17 


99. 10 

99. 12 



NASA LOT# 

1 

AVERAGE 

99. 13 


2. Ash Content, X 


.005 


.000 

.000 


PTN-71B 


t 00 ? 


.014 

.905 



AVG. 

.007 


.007 

.003 



NASA LOT# 

1 

AVERAGE 

.006 


3. Atonic Absorption, ppn 


1 

% 


# 1-2 

#1-3 

LOT#l 

CTM-53B 






AVG. 

(Values are average of 

Na 

3.0 


2.0 

1.5 

2 . 2 

2 determinations) 

K 

1.5 


0.0 

0.0 

0.5 


Ca 

0.0 


0.0 

0.0 

0.0 


Mg 

0.5 


0.0 

0.0 

0.2 


Li 

0.0 



0.0 

0.0 


TOTAL 

5.0 


2.0 

n 

• 

H 

2.8 

3a. Moisture Content, X 


.005 


.010 

.005 


CTM-53B 


.019 


.005 

JB 9 S 



AVG. 

. O 10 


.008 

.005 



NASA LOT# 

1 

AVERAGE 

.008 


3b. Ash Content, X 


0.000 


0 . 000 

0.000 


CTH-53B 


e . 000 


9 - flea . 

9 t 995 



AVG. 

0 . 000 


0 . 000 

0. 003 



NASA LOT# 

1 

AVERAGE 

0.001 


4. pH, Units 


4. 85 


4.85 

4.95 


ASTH D1512 


4. 90 


99 

5-05 



AVG. 

4.88 


4. 88 

5. 00 



NASA LOT# 

1 

AVERAGE 

4. 92 


5. Particle Size, microns 

AVG. 

.45 


.36 

.38 


S. E. M. procedure 

Maximum 

.65 


.62 

.85 


(Average values are 

Minimum 

.22 


. 17 

.22 


of 10 determinations) 

Std. Dev 

.08 


.08 

.08 



NASA 

LOT# 1 AVERAGE SIZE .40 


6a. TGA, • C at S0X Loss 


750 


751 

749 


CTM-51 

NASA LOT# 

1 

AVERAGE 

750 



HITCO MATERIALS DIVISION 
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Filler Lot for NASA Lot»_L 

See Charts 6A-6C 


6b. TGA 

CTH-51 

7. Particle Size Distribution 
CTH-72 

7a. Particle Size, microns 
CTM-72 


See Charts 7A-7C 


tlzX 

tlz2 

tlzSL 

.87 

.88 

.92 

.86 


*33l 

AVG. . 86 

.92 

.94 

NASA LOT# 

1 AVERAGE 

.91 


U. S. Polymeric 


.JU— -i Q — l*- 

Hamid H. Quralshi, Manager 
Quality Assurance Department 


sample! 1-1 y p a Operator! M. WEGENER 

Size: 8. 84 mg \ Lj f\ Disk jp, p^TA DISK #g3 

Run No, MIR #12830 CI3) OMNITHERM DATA SYSTEM File No. 0 35. DAT V2. 1 

Date: JAN/3 1/86 12,59 BECKMAN INDUSTRIAL Plotted! FEB/04/86 07,23 


CHART 6A 



o 


SERVICES 





CHART 6B 



CO 

UJ 

o 

s 

CO 


2 
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* DISTRIBUTION TABLE (BV VOL.) 
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OPJOINAE PAGE XS 
c? ?OOA f/ T AJ.,!TY 
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* DISTRIBUTION TABLE (BY VOL. > 
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original page is 

OF. POOR QUALITY 


1 

cd 

2>— 

CO 

CK 

Of 

OP 

CP 

CP 

CP 
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lO 
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40 
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OD 
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CP 

OP 
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RESIN TESTING 
NAS8-36298 


U.S. Polymeric 0. E. 71108 


USP-39A Resin lot fo r NASA I,ot» j. 


1. 

Resin Solids, % 


#1-1 




PTM-7C 


79.4 

80.2 





80.2 

80. 5 





Slf 2 

81.7 




AVG. 

80. 3 

80. 8 




LOT# 1 

AVERAGE 

80. 6 


2. 

Specific Gravity 9 25* C 


1. 186 

1. 193 



PTM-29C 

LOT# 1 

AVERAGE 

1. 190 


3. 

Viscosity, Brookfield, cps. 9 

22. 8* C 

16, 750 

18, 750 



PTM-14C 

LOT# 1 

AVERAGE 

17, 750 


4. 

Gel Time, mint sec 


3:30 

3:47 



PTM-47B 

LOT# 1 

AVERAGE 

3:39 


5. 

Atomic Absorption, ppm 


tLll 

*lz2 

LOTI 


CTM-53B 

Na 

22. 5 

31.3 

26. 9 



K 

0. 3 

0. 5 

0.4 


four determinations) 

Ca 

5.3 

5.8 

5. 5 



Mg 

2.0 

2. 0 

2. 0 



Li 

0.0 

0.0 

0 . 0 



AVG. 

30. 0 

39.5 

34. 8 

6 . 

Volatiles, Gas Chromatography 


See Charts 6A-6B 



CTM-55 





7. 

TGA, X Weight Loss at 500* C 


39. 1 

37. 9 



CTM-51 CAIR) 

LOT# 1 

AVERAGE 

38. 5 





See Chart 7A-7B 


8 . 

DSC, temperature * C 


187 

187 



CTH-50A 

LOT# 1 

AVERAGE 

187 





See Chart 6A-8B 


9. 

HPLC 


See Chart 9A-9B 



CTM-49A 





10. 

GPC, Average molecular vt. 


1231 

1291 



CTM-49A 

LOT# 1 

AVERAGE 

1261 



See Chart 10A-10B 
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USP-39A Resin Lot for HASA Lot» 1 


11. pH, units 
CTM-1B 


12. Phenol Content, X 
CTH-S5 Appendix 1 


13. Chang's Index, si. 

CTM-5B 

14. RDS, Minimum Viscosity, cps. 

CTH-57A 




-4 

1 

* 

#1-2 




8.3 

8. 4 


LOT# 

1 

AVERAGE 

8. 4 




13.89 

13.96 




L3,77. 

14.03 


AVG. 


13.83 

14.00 


LOT# 

1 

AVERAGE 

13.91 




23. 4 

23.8 


LOT# 

1 

AVERAGE 

23. 6 




Min. Vise. 

!_£ 

#1-1 


229 


115 

#1-2 


290 


119 

AVG. 


259 


117 


15. HMR 

Vendor procedure 


See Charts 14A-14B 
See Charts 15A-1SB 


U. S. Polymeric 

Kl. Q L~< 


Hamid H. Quraishi, Manager 
Quality Assurance Department 


TYPICAL GAS CHROMATOGRAPH SET-UP 


.ORIGINAL PAGE IS 
QE POOR QUALITY 


Bptntar 

Co I uan . 


3 |§ 


Length 

0 is 

liquid Phase jBCEjaaeZ 

»t. % at 


Support. 
Mesh __ 



me. 




Ce trier Cos. 

loteaeter 

inlet Prus_it32psig 
Rote *50 ■i/»in 
CHART SPEED. 


SAMPLE 4£Se32EEC 
qlyuJ^- 


Size. 




Mete. 

Detector 
Voltage 

Sensi t : 

Flee Rotes, ■l/Bin 
Hydrogen j£l Ai 

Scavenge 

Split 

Teopereture, # C — __ 
Bet. lnJ75E2 

Colum Ini till 
Final 3t<7 
Rote. .5 gg HSE 
Solvent , 

Concn. ad£2sU SJ t 




GAS CHROMATOGRAPHY STANDARD SOLVENT 


TEST METHOD CTM-55 

STANDARD SOLVENT/MONOMER RETENTION TIME (MINS.) 


MEOH 

.6 

ETHANOL 

1.18 

MECL2 

1.28 

ACETONE 

1.45 

I PA 

1.83 

THF 

3.08 

ACETONITRILE 

3.2 

CRESOL 

4.03 

MEK 

4.08 

FURFURAL 

15.03 

TOLUENE 

17.98 

CHLOROBENZENE 

19.6 

PHENOL 

22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 



CHART 6A 


VWIBT/g: PAGE 5 
C B I'OOR SUAIJra j 


lc*» REAL TIME CHROMATOGRAM **.* 



INAL FULL SCALE MU.sie00.ee 


VERTICAL SCALE FACTOR IX 



SAMPLE : USR3AA 1-1 
1ISC. C*0 102274MS/HL 

' I ME : 11 15 
DATE : 1 2 1 1--86 
OPERATOR • JG 2 


SUN TIME : 30 00 MINUTES 

DELAY TIME 0.06 
pHAN = 6 


5 K RET 

jlO. TIME 

PEAK 

AREA 

AREA 
• . 

B 

L 

PEAK 
HT . 

r 

3 €5 

2553 

. 068 

7 

w 

262 

| 6 1.70 

255870 

6 . 8 1 3 

2 

1 1 563 

7 3.25 

3126900 

83.261 

~7 

90865 

'8 4.03 

55251 

1 . 471 

4 

2537 

9 5 55 

6042 

.161 

4 

481 

10 €.05 

7408 

. 197 

4 

163 

j? 0 11.75 

7490 

199 

7 

355 

3 7 21. 9 5 

1 0 7 0 4 0 

£ " 850 

2 

10311 

38 22.13 

186990 

4 . 979 


10194 

rOTAL AREA* 3755 

543 



rHPESHOLD 

= 1 




1IN PK. WIDTH* 15 





SRER REJECT* 1000 


SAMPLE : US F 39 A 1-1 
M I SC . : C* 0 . 102276 HS/HL 

TIME- 11-15 
DATE : l'2 y l 1 "86 
OPERATOR * JGZ 

RUN TIME- 30.0© MINUTES 
DELAY TIME 0.60 
CHAN © 


PK 

PET 

PEAK 

AREA 

E: 

PEAK 

NO 

TIME 

AREA 

7. 

L 

HT . 

6 

1 7© 

255870 

6 . 856 

£ 

1 1563 

7 

3.25 

3126900 

83 . 785 

3 

90865 

8 

4 . ©3 

55251 

1 .480 

4 

2537 

37 

21 . 95 

107040 

2 . 868 

2 

1031 1 

38 

4 -7 
•tit . 4 *' 

186990 

5.01 0 

y 

10194 


TOTAL AREA= 3732051 
THRESHOLD* 1 
MIN PK. WIDTH* 15 
AREA REJECT* 10000 


ORIGINAL PAGE IS 
OE POOR QUALITY 


ORIGINAL PAGE IS 
OF PbOR QUALITY 


GIART 6B 


I 

I 

l REAL TIME CHRQMAT OGRRM **.* 



|HRL FULL SCRLE MV. *1080.66 


3M p lE : USR3SA 1-2 
I SC . - C = O . 10006 €M5/ML 

I ME 11-56 
RTE 12 11 / 8 b 
PERATGR JGZ 


JN TIME 30.00 MINUTES 
pLfiY TIME 6.00 
4AN • 6 


< RET 

j T I ME 

PEAK AREA 

AREA J£ 

e 

L 

PEAK 
HT . 

. 65 

1623 .056 

c 

202 

2 1 . 25 

1128 .039 

2 

53 

3 1.45 

1143 .04© 


122 

* 1 73 

195659 6.780 

a 

1 1 047 

5 3 15 2 

357006 81.673 

“7 

87114 

:• 4 . 00 

33273 1.153 

4 

1558 

? 5 . 5£: 

3232 .112 

4 

314 

3 6 . 08 

1817 .063 

4 

67 

3 1 1 75 

7514 .266 

1 

419 

-21 A 

184640 3.626 

a 

2 

10260 

l 22 1 0 

178880 6 198 

2 

10209 

:ital area 

* 2885899 



■IRESHOLD* 

1 



IN PK. WIDTH* 15 



2EA REJECT* 1000 




VERTICAL SCALE FACTOR • IX 



I 


1 6 _ 



SAMPLE • USP39R 1-2 
M I SC . : C=Q . 1 0606 6 HS/lfL 

TIME : 11=56 

DATE 1211 '86 
OPERATOR = JGZ 

RUN T I ME : 36.00 MINUTES 

DELAY T IME : 6.00 
CHAN- 0 


PK 

RET 

PEAK 

AREA 

B 

PEAK 

NO 

. TIME 

AREA 

v 

* • 

L 

HT. 

4 

1 73 

19565© 

6.818 

2 

11047 

5 

3. 15 

2357000 

82. 141 

3 

87114 

6 

4 . 00 

33273 

1 . 160 

4 

1558 

32 

21 .98 

104640 

3.647 

2 

10260 

33 

22.10 

178886 

6.234 

2 

10209 


TOTAL AREA* 2869443 
THPESHOLD= 1 
MIN. PK. WIDTH* 15 
AREA REJECT= 1000O 




CHART 7A 





CHART 7B 



100 180 260 340 420 500 580 660 740 820 900 

Temp (Oeg C) 

Beckman tndusZrns!" ANALYTICAL LABORATORY SERVICES 




MEASURED VARIABLE 


PART NO. 990088 


CHART 8A 


ORIGINAL page is 

run NO DATE MMO- T ~AXIS 0F QUALITY DTA- DSC 












CHART 8B 



I 


50 


100 


150 


200 250 300 35 

TEMPERATURE. C C CCHRO.N 









?thod recorded in -file: As PHENOLIC. MET 

CHART 9A 

VTA FILE A : PHEN026 . HDR TAKEN 09-05-1986 11:06:32 

•**--**• -*-■»«- AREA PERCENT REPORT -*t- -at- -**■ -*t- -*t- -*t- 

1 t***************************************************************************** i 


Sample Names USP39A, 1-1 ,C«6. 54 Operator Initials: JGZ * 

Date: 09-05-1986 11:06:32 Method: PHENOLIC DATA FILE: A: PHEN026. PTS * 

Interface: 4 Cycle#: 26 Channel#: 0 Vial#: N.A. * 

’Starting Peak Width: 10 Threshold: .01 * 

****************************************************************************** 
Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18 * 

Solvent Description: THF/WATER, 2:1 BY WEIGHT * 

Operating Conditions: R.T., FL0WRATE=1.5 ML/MIN * 

Detector 0: 220NM/.5AU Detector Is * 

Mi sc. Information: LENGTH=25 * 


*********************************************************************** ******* 
tarting Delay: 0.00 Ending Retention Time: 10.00 

k Ret Peak Area B Peak Normalized Area/ 

o. Time Area V. L Ht. V. Height 


1 0.70 2030 1.1563 1 510 2.103 4.0 

2 1.80 76982 43.8499 2 4940 79.736 15.6 

3 2.05 96545 54.9937 2 5248 100.000 18.4 

otal Area: 175557 Area Reject: 1000 One sample per 1.000 sec. 


ORIGINAL PAGE IS 
OF POOR QUALITY 




■ ORIGINAL PAGE IS 

oe poor quality; 

M FILE A : F'HENO 1 9 . HDR TAKEN 09-01-1986 13s IB: 26 


CHART 9B 


******** AREA PERCENT REPORT 




**********»***********ih********************«******************************* 

* 
* 
* 
* 


Operator Initials: JGZ 
DATA FILE: A: PHEN019. F'TB 
Channel#: 0 Vial#: N.A. 


Jample Name: USF'39 A , 1 -2 , C=5 . 07 
bate: 09-01-1986 13:18:26 Method: PHENOLIC 

Hiter-face: 4 Cycle#: 19 

Starting Peak Width: 10 Threshold: .01 

I***#**********#***********#***#****#**#******#**********#***************-**#** 

* 
* 
# 
* 
* 


Instrument Type: BECKMAN HPLC Column Type: M I CROBDND AP AK C-18 

Solvent Description: THF/WATER, 2:1 BY WEIGHT 
Operating Conditions: R.T. , FL0WRATE=1.5 ML/M IN 

Detector 0: 220NM/.5AU Detector 1: 

Misc. Information: LENGTH=25 

!•*************************************************************************** 


arting Delay: 


0.00 


Ending Retention Time: 


10.00 


ptal 


Ret 

Time 

Peak 

Area 

Area 

7. 

B 

L 

Peak 

Ht. 

Normalized Area/ 

V. Height 

0.70 

4065 

2.2807 

1 

1019 

5.202 

4.0 

1.78 

78141 

43.8419 

2 

5072 

100.000 

15.4 

1.93 

34258 

19.2209 

2 

5165 

43.B41 

6. 6 

2.03 

61769 

34.6565 

2 

5379 

79.049 

11.5 

Area: 

178233 

Area Reject: 

1000 One 

sample per 


1 . 000 sec . 



ti 

Q 

m , s « 


H=f 

8Z.*I 


0Z*0 


6PC CALIBRATION PLOT 


*** Calibration Data *** 
Calibration Name: 

Wise Information: 


Fit Type: 3 

Log Mol Wt * A 
A= 2.533977 
Coefficient of 
Ret Time 

3.50 
4.33 
4.83 
5.09 
6.00 
7. 17 

7.50 


+ Bx + Cx^2 + 
B* 2.115815 
Determination* 
Molecular 


Dx A 3 

C« -.5646824 
0.9902 
Weight 

35000 

15000 

3600 

2350 

570 

92 

72 


D« 3. 606432E-02 

Log Mol Wt 

4.544 
4. 176 
3.556 
3.371 
2.756 
1.964 
1.857 



Retention Tiee or Uoluae 




ORIGINAL PAGE IS 
OR POOR QUALITY 


CHART 10A 


FA FILE A: GPC31 . HDR TAKEN 08-05-1986 17:39:57 




GPC REPORT 




Pt*************************************-*****************************'**'******** 

Sample Name: USP39A 1-1=2.68 Operator Initials: GBF * 

K ate: 08-05-1986 15:00:24 Method: DATA FILE: A: GFC31 . PTB * 

nter-face: 5 Cycle#: 31 Channel#: 0 Vial#: N. A. * 

starting Peak Width: 60 Threshold: 0 * 

I Instrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 5o0A * 

P Solvent Description: THF * 

Operating Conditions: T=35C FL0WRATE=2. OML/MIN * 

■ Detector 0: 254NM/.1AU Detector 1: * 

■ Misc. In-formation: CAL I BRAT I ON/ GF'C * 

5T#*****#********#*****#******#^*********************************************** 

r rting Delay: 0.00 Ending Retention Time: 10.00 

i brat ion File: GPCPHEN 


ecular Weight Distribution Averages 


eline TIMES: 
cess TIMES: 
al Area: 


3.85 to 
3.85 to 
211188 
1231 
312 
3.9362 
3069 
1076 


10 . 00 
10 . 00 


22295 to 
22295 to 





I ORIGINAL PAGE IS UiAKi 1UB 

' OF POOR QUALITY 

FILE A: GPC32. HDR TAKEN 08-05-1986 17:44:23 

****-»Mt--K-* GPC REPORT •»(-****•»(-** 

I************************************************- * ************** ** *■*■*•**•**•** 


tpl e Name: USP39A 1-2=2.68 Operator Initials: GBF * 

e: 08-05-1986 15:15:18 Method: DATA FILE: A:6PC32.PTS * 

lerface: 5 Cycle#: 32 Channel#: O Vial#: N.A. * 

frting Peak Width: 60 Threshold: O * 

*************************************************************************** 
Instrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 500A * 

I Solvent Description: THF * 

Operating Conditions: T=35C FL0WRATE=2. OML/MIN * 

Detector 0: 254NM/.1AU Detector 1: * 

! Mi sc. Information: CALIBRATION/GPC * 


fc************************************************************************** 
ting Delay: 0.00 Ending Retention Time: 10.00 

brat ion file: GPCPHEN 
jcular Weight Distribution Averages 

line TIMES: 3.85 to 10.00 MW: 22295 to 2 

ess TIMES: 3.85 to 10.00 MW: 22295 to 2 

1 Area: 211824 

1 1291 

324 

(In— 3.9783 

3246 

1126 


7 . Area Log flol Hi vs. Areax-Cuift Cut v. 





NASA FINGERPRINT VISCOSITY PROFILE USP 39A RESIN NASA LOTI- 


CHART m 



J 








Rheometri cs RtCAP II 


?riment No. : 8 Sample No. : 1 

1 e: 

FINGERPRINT VISCOSITY PROFILE LISP 39A REBIN NASA LDT1-1 
-at or : CP 

^ and Time ! Monday, August IS, 19S6 - 15:30:51 

i 

rating Mode i DYNAMIC 

jap Type : CURE 

petry : DISK 8< PLATE 

i RADIUS : 25.00 

1 GAP : 0.50 

I 

les s 

AIN =50% 

QUENCY =10 RAD/SEC 

i 


ORIGINAL PAGE rS 
OE POOR QUALITY 



ORIGINAL PAGE IS 
OF POOR QUALITY. 

I A FINGERPRINT VISCOSITY PROFILE USP 39 A RESIN NASA LOTI-1 


i. 

ETA* 

ETA' 

ETA" 


POISE 

POISE 

POISE 

1 

3. 81 3e+003 

3.81 3e+003 

6 . 04 9e+00 1 

2 

3.51 4e+003 

3. 514e+003 

6. 792e+001 


2. B73e+003 

2 . 873e+003 

4 . 505e+00 1 

4 

2. 233e+003 

2 . 232e+003 

4. 101 e+OO 1 

5 

1.691 e+003 

1 . 690e+003 

3. 527e+001 

• s 

1 . 277e+003 

1 . 277e+003 

3. 445e+001 

7 

9. 594 e +002 

9. 5S6e+002 

3. 542e+001 

18 

7. 177e+002 

7. 169e+002 

3. 398e+001 

9 

5. 372e+002 

5. 368e+002 

2. 240e+001 

» 

10 

4. 11 le+002 

4. 104e+002 

2.37Se+001 

1 1 

3. 153e+002 

3. 144e+002 

2. 382e+001 

[2 

2. 442e+002 

2. 432e+002 

2. 1 97e+00 1 

b 

1 . 934e+002 

1.92 le+002 

2. 259e+001 

14 

1 . 529e+002 

1 .514e+002 

2. 136e+001 

Is 

1 . 214e+002 

1 . 200e+002 

1.85Se+001 

16 

9. 80Se+001 

9. 6S6e+001 

1 . 659e+001 

17 

8 . 082e+00 1 

7. 951 e+OO 1 

1 . 44Be+001 

|8 

s. ei ie +001 

6. 697e+001 

1 ,242e+001 

U 

5.720e+001 

5. 620e+001 

1 . 064e+001 

20 

4. 908e+00i 

4.81 9e+001 

9, 274e+000 

21 

4.220&+001 

4. 139e+001 

B . 1 BSe+OOO 

b 

3. 613e+001 

3. 546e+001 

6. 922e+000 

| 3 

3. 0B9e+001 

3. 033e+001 

5. 841 e+000 

24 

2.675e+00i 

2 . 623e+00 1 

5. 276e+000 


2. 282e+001 

2. 244e+001 

4 m i44e+000 

^6 

1 . 974.P+OOI 

1 . 940e+001 

3. 659e+000 

27 

1 . 732e+001 

1 . 699e+001 

3 . 366e+000 

F 8 

1 . 517e+001 

1 . 488e+001 

2. 933e+000 


1 . 335e+00 1 

1 .317e+001 

2. 1 45e+000 

30 

1 . 149e+001 

1 . 132e+001 

1 . 950e+000 

31 

1 ,013e+0.01 

9 . B93e+000 

2. 167e+000 

[52 

8. 766e+000 

8. 654e+000 

1 . 396e+000 

b 

7. 337e+000 

7. 274 e+000 

9. 610e-001 

34 

5. 831 e+OOO 

5. 798e+000 

6. 145e— OOl 


5. 574&+000 

5. 555e+000 

4 . 656e— OOl 

p6 

4. 962e+000 

4 . 953e+000 

3. 040e— 001 

37 

3. 943&+000 

3. 939e+000 

2. 647e— 001 


3. 987e+000 

3 . 985e+000 

1 . 262e— 001 

fe.9 

3. 405e+000 

3 . 405e+000 

0. 723e— 001 

40 

2. 39Se+000 

2. 89Se+000 

0. OOOe+OOO 

kl 

2. 857 e+000 

2. 853e+000 

1 . 393e— 001 

|42 

3. 003e+000 

2. 947e+000 

5. 72Se— 001 

C 3 

3. 157 e+000 

2 . 947e+000 

1 . 133e+000 

44 

2. 663e+000 

2. 398e+000 

1 . 157e+000 


2. 290e+000 

1 . 9S9e*000 

1 . 135e+000 

ks 

2. 477e+000 

2. 312e+000 

8. 892e— 001 

£7 

2 . 705e+000 

2.249e+000 

1 . 504&+000 

43 

2. 91 1 e+000 

2. 5S0e+000 

1 . 347e+000 

49 

3.4 17e+000 

3. 001 e+000 

1 . 634e+000 

pO 

3. 687e+000 

3. 239e+000 

1.761 e+000 


TORQUE 
GRAMS-CM 
4.B76e+002 
4 . 4?0e+002 
3. 658e+002 
2. 837e+002 
2. 144e+002 
1 . 615e+002 
1.21 le+002 
9.048e+001 
6.7&8e+001 
5. 171 e+OO 1 
3. 963 e+OO 1 
3. 070e+001 
2. 429e+00i 
1. 921 e+OO 1 
1 .524 e+OO 1 
1 . 232e+001 
1.015e+001 
S. 554e+000 
7. 1 7 Be+OOO 
6. 157e+000 
5. 29 1 e+000 
4. 536 e+000 
3. S79e+000 
3 . 35Se+000 
2. 867e+000 
2. 477e+000 
2. 1 75e+000 
1 . 903e+000 
1 . 676e+000 
1 . 442e+000 
1 . 272e+000 
1 . 1 OOe+OOO 
9.21 5e-00 1 
7. 324e-001 
6. 994e— 001 
6.234e-00i 
4 . 954e— 001 
5. 009e-00 1 
4. 275e— 001 
3. 642e-00.t 
3.589e-001 
3. 770e-001 
3. 967e-001 
3. 34 2e— 001 
2. 874e— 001 
3. 1 06e— 001 
3. 3?4e— 001 
3. 653e— 001 
4.2B4e-001 
4. 625e— 001 


TIME 

MIN. 

2- OOOe— 001 
1 . OOOe+OOO 
2 . OOOe+OOO 
3 . OOOe+OOO 
4 . OOOe+OOO 
5 . OOOe+OOO 
6 . OOOe+OOO 
7 . OOOe+OOO 
B . OOOe+OOO 
9 . OOOe+OOO 
1 . OOOe+OOl 
1 . 100e+001 
1 . 200e+00 1 
1 . 300e+001 
1 . 4 00 e+OO 1 
1 . 500e+00 1 
1 . SOOe+OOl 
1 ,700e+001 
1 . 800e+001 
1 . 900e+00 1 
2 . 000e+00 1 
2. 1 OOe+OOl 
2. 200&+001 
2 . 300e+00 1 
2. 400e+001 
2 . 500 e+OO 1 
2. 6 00 e+ 001 
2. 700e+001 
2. BOOe+OOl 
2 . 9 0 0 e + 0 0 1 
3. OOOe+OOl 
3. 1 OOe+OOl 
3. 2 OOe+OOl 
3 . 300e+00 1 
3. 400e+001 
3. SOOe+OOl 
3. 600e+00 1 
3. 700e+001 
3. SOOe+OOl 
3. 9 OOe+OOl 
4 . 000e+00 3 
4. 1 OOe+OOl 
4 . 200e+00 1 
4 . 300 e+OO 1 
4 . 400e+001 
4 . 500e+00 1 
4. 6C0e+001 
4. 700e+001 
4. BOOe+OOl 
4. 900e+001 


TEMP 
DEG. C 
3 . OOOe +00 1 
3. 1 OOe+OOl 
3. 300e+001 
3. SOOe+OOl 
3.7 00e+00 1 

3. eOOe+OOl 
4 . OOOe+OOl 
4 . 200e+00 J 
4 r 4 OOe+OOl 
4. SOOe+OOl 

4 . BOOe+OOl 
5 . OOOe+OO 1 
5 . 200e+00 1 

5 . 400e ’*00 1 

5. SOOe+OOl 
5. SOOe+OOl 
S. OOOe+OOl 
S. 200e+0Q i 

5. 400c- +001 
S . SOOe+OO 1 
S. 7 OOe+OOl 
S. 900e+00i 
7. 1 OOe+OOl 
7 . 300e+0C- 1 
7 . SOOe+OOl 
7. 7 00c? +001 
7 . 9 00 e+OO 1 
8. 1 OOe+OOl 
B . 3 00 e+OO 1 
S . 500e+00 1 
B . 700e+00 1 
B. 900e+001 
9. 1 OOe+OOl 
9. 300e+001 
9. SOOe+OOl 
9. 7 OOe+OOl 
9. 9 OOe+OOl 
1 . 010e+002 
1 . 030e+002 
1 . 050 e+OO 2 
i . 070e+ 002 
1 . 090e+002 
1.11 Oe+002 
1 • 1 30e+002 

1 . 15Qe+002 

i . 1 S 0e+002 
1 . 1 B0e+002 
1 . 200e+00 2 
1 . 22 0e+002 


1 





i FINGERPRINT VISCOSITY PROFILE USP 39 A RESIN NASA LOT 1-1 


ETA* 
POISE 
. 78&e+0C0 
. 464&+000 
6. 97 9 a +000 
1 . 003&+00 1 
1 . 616e+00i 


ETA' 

POISE 

4 . 450e+000 
3. 193e+000 
6 . A 53e+000 
9.41 Be+OOO 
1 . 532e+0£> 1 


ETA" 
POISE 
1 . 759e-*-000 
1 . 343e+000 
2 . 657e+000 
3. 457e+000 
5. 13Se+000 


TORQUE 
GRAMS-CM 
5. 999e— 001 
4. 34 4 e- 00 1 
8.741e-001 
1 . 25 Be +000 
2. 025e+000 


TINE 

MIN. 

5 . 000e+00 1 
5. 1 00e+00 1 
5. 200e+001 
5. 300e+001 
5. 400e+00i 


r 


ORIGINAL PACE IS 
0F - p °or QUALITY 


tenp 

DEG. C 
• 2o0e+002 
. 2B0&+002 
, 300&+002 
. 310&+002 
. 330&+002 


CHART MB 
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8 


<v > asiod 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


Rheometrics RECAP II 


eri merit No. : 7 Sample No. • 1 

1 es 

A FINGERPRINT VISCOSITY PROFILE USF 39 A RESIN NASA LOT 1-2 
rat or s CP 

e and Time s Monday, August IB, 19B& — 1-:>:42 so9 

rating Mode : DYNAMIC 

ep Type : CURE 

■metry s DISK S< PLATE 

RADIUS s 25.00 

SAP : 0 . 50 

es : 

AIN =50’/: 

QUENCY =10 RAD /SEC 



ORIGINAL PAGE IS 
OF POOR QUALITY 


BA FINGERPRINT VISCOSITY PROFILE USP 39 A RESIN NASA LOT 1-2 


0. 

ETA* 

ETA' 

ETA" 


POISE 

POISE 

POISE 

1 

4.660e+003 

4. 659e+003 

9. 050e+001 

_*L. 

4. 37 1 e+003 

4. 371 e +003 

6. 1 09e+001 

—r 

Jt 

3. 598e+003 

3. 598e+003 

5. 1 10e+001 

4 

2. 79Se+0G3 

2. 797e+003 

3. 594e+001 

5 

2. 1 07e+003 

2.1 07e+003 

3. 10Be+001 

6 

1 . 5S3e+003 

1 . 583e+003 

3. 224e+001 

7 

1 . 1 =0b+003 

1 . 1 90e+003 

3. 339e+00 1 

9 

3. 965e+002 

8. 859e+002 

3. 148e+001 

9 

6 . 653e+002 

6. 647e+002 

2.780&+001 

10 

5. 079e+002 

5. 07 le +002 

2. 798e+001 

1 1 

3. B52e+002 

3. B44e+002 

2. 502e+001 

12 

2. 984e+002 

2. 975e+002 

2. 327e+001 

[13 

2.342e+002 

2. 331 e+002 

2. 2B9e+001 

14 

1 . 840e+002 

1 . 827e+002 

2. 245e+001 

15 

1 . 473e+002 

1 . 459e+002 

2. 032e+001 

16 

1 . 1 83e+002 

1. 167e+002 

1.911 e+00 1 

17 

9 . 66 1 e+00 1 

9. 513e+001 

1 . 683<=+001 

13 

7.932e+001 

7. 792e+001 

1 . 482e+001 

19 

6. 663e+001 

6.543e+001 

1 . 260e+001 

20 

5. 676e+001 

5. 57Se+001 

1 . 050e+00i 

21 

4. B54e+001 

4. 761 e+00 1 

9. 465e+000 


4. 177e+001 

4. 1 19S+001 

6. 924e+000 

23 

3. 651 e+00 1 

3. 587e+001 

6. 826e+000 

24 

3. 1 42e+00 1 

3. 0S6e+001 

5. 39Se+000 

'-jrr 

2. 703&+001 

2 . 655e+00 1 

5. 087e+000 


2. 308e+00i 

£d e + W 1 

4. 377e+00O 


TORQUE 

TIME 

TEMP 

GRAMS-CM 

MIN. 

DEG. C 

5. 983e+002 

2. OOOe-OOl 

3. OOOe+OOl 

5.61 2e+002 

1 . OOOe+OOO 

3. 100e+001 

4 . 600e+002 

2. OOOe+OOO 

3. 30Ce+001 

3. 569e+002 

3. OOOe+OOO 

3. 500e+001 

2. 679e+002 

4 . OOOe+OOO 

3. 700e+00l 

2. 006e+002 

5. OOOe+OOO 

3. 900e+00 1 

1 . 505e+002 

6 . OOOe+OOO 

4. 1 OOe+OOl 

1 . 1 18e+002 

7 . OOOe+OOO 

4 . 300e+00 1 

B . 385&+00 1 

8. OOOe+OOO 

4. 400e+001 

6. 338e+001 

9 . OOOe+OOO 

4. 600e+001 

4. B41e+001 

1 . 000e+00 1 

•4. SOOe+OOl 

3. 747e+001 

1. 100e+001 

5. OOOe+OOl 

2. 939e+001 

J . . 200e+001 

5. 200e+001 

2. 30Se+001 

1 . 300e+00 1 

5. 400e+001 

1 . 848e+001 

1 . 400e+001 

5. 6 OOe+OOl 

1 . 4S4e+001 

1 . 500e+001 

5. SOOe+OOl 

1 . 21 le+001 

1 .600e+001 

6. OOOe+OOl 

9. 949e+000 

1 . 700e+001 

6 . 200e+00 1 

8 . 349e+000 

1 . BOOe+OOl 

6 . 4 OOe+OOl 

7. 120e+000 

1 . 900e+001 

6 . 600e+00 1 

6. O78e+000 

2 . 000 e+00 1 

6. BOOe+OOl 

5. 237e+00O 

2. 100e+001 

7 = 000e+00 1 

4 . 579e+000 

2. 200&+001 

7. 200e+001 

3. 941 e+000 

2. 300e+001 

7. 400e+001 

3. 392e+000 

2. 4 00 e +001 

7. 600e+00i 

2. . S 94 e + 0 00 

2. 5.00 e+ 00 1 

_Z «. 80’0e +.00 1. 


7- 

g 

I 

n 

i 


V 

8 

9 

0 

1 

2 

i4 

5 

6 
7 

3 

9 

SO 


2. O43e+0O 1 
1 . 84Se+00 1 
1 . 622e+001 
i . 393e+001 

1 . 222e-«-001 
1 . 063e+00i 
9 . 435e+000 
7. B90e+000 
6.772e+000 
5. 496e+000 
4 . 882e+000 
4 . C92e+000 
3. 417e+000 
2 . 973e+000 
2 . 970e+000 
3.516e+000 
4.01 1 e+OOO 
3. l59e+000 
3 . 30 4 e+OOO 
2.91 Oe+OOO 
2. 898e+000 
3. 69Se+000 
4 . 482e+000 
«=;. 299e+000 


2 . 0066+00 1 
1 . 810fe+00i 
1 . 590e>+00 i 
1 ,366e+001 
1 . 1996+001 
1 . 03Se+001 
9 . 306e+000 
7 . S23e+000 
6.706e+000 
5. 459e+000 
4.861 6+000 
4 . O39e+000 
3.4176+000 
2 „ 954e+0G0 
2.9296+000 
3 . 200e+000 
3.2566+000 
2.754e+000 
r> 021 e+OOO 

2. 125e+000 
2. 1256+000 
2 . 8286+000 
3. 4B6e+0OO 

4 . 02 i e+OOO 


3. 8776+000 
3.7306+000 
3. 2076+000 
+3 742e+000 
2.3296+000 
2 294^ 4 ' , " > 0U 
1.5546+000 
9. 476e-001 

9.4186-001 
6.397e— 00 1 
4.5516-001 
1.699e-001 
O. OOOe+OOO 
3. 373e-00 i 
4.91 3 e-00 1 
1 . 4586+000 
*-> 343e* + *000 

1*. 54 7 e+OOO 
1 . 544e+000 
1 . 988e+000 
^ _ 07 1 e+OOO 
2 . 383e+000 
2. Bl7e+000 
3.4516+000 


2.5646+000 
2. 3l7e+000 
2. 036&+000 
1 . 7476+000 
1 . 5336+000 
1 .3326+000 
1 . lB3e+000 
9.8976-001 
9. 4976-001 
6 . 900e-00 1 
6. 1276-001 
5. 140e-00l 
4.29?e-001 
3 . 7356—00 1 
3.727e-001 
4.4126-001 
5.040e-001 
3.9666-001 
4. 1446-001 
3. 6496-001 
3.637e-001 
4. 639e-001 
5 . 620e-00 1 
6 . 639 e-00 1 


2. 600e+001 
2 . 700e+00 1 
2 , BOOe+OO 1 
2. 9006+001 
3 . OOOe+OO 1 
3. lOOe+OOl 
3 . 200B+00 1 
3. 300e+00i 
3. 400e+001 
3.500e+001 
3. 600e+001 
3.700e+001 
3 . 8006+001 
3.9006+001 
4 . OOOe+OO 1 
4. lOOe+OOl 
4 . 200e+001 
4.3006+001 
4 . 4006+00 1 
4 . 5006+00 1 
4.6006+001 
4. 7006+001 
4 . BOO 6+001 
4 . 900 e+ 00 1 


-■ Vw*)o e +oOi 

g t i 00e + 00 i 
B r 3 C 0 £:* + 0 O i 
SrSOOe+OOi 

S. 700&+OQ 1 

S r 900e+00 1 
9. 100e + 00S 
9 , 300e+00 i 
9 , SOOe^OO 1 
9. 700&+001 
9. 900e+00'i 
1 „ OiOe-^002 
1 . 030 e +002 

1 . 050e+002 
1 . 070e+002 
1 . 090e+002 

1 . 1 10e+002 

1 . 130b+002 
1 . 150e+002 
1 . 170e+002 
1.1 90e+G02 

1 . 2l0e+0O2 
i . 2306+002 
"l . 250e+002 




51 

rr*-' 

lit 

t/4 

55 


t. r- ii^D P^SI N NASA LOT 1 2 

F I NSERPR I NT V 1 SCOS I T Y ^PRCF I i-E 


ETA* . 
POISE 

5. 075g+ 000 
4 . 8366+000 
6. 447e+000 
1 .1236+001 
1.41 3e+00 1 


ETA' 

POISE 

4. 1596+000 
3. 2186+000 

:5e+000 
:1 e+OOO 

1 . 20 1 e+00 1 


5. 1 

a «=: 


ETA" 

POISE 

2 . 90Be+000 
3.61 O e+OOO 
3. 8936+000 
5. 956e+000 
7. 434e+000 


TORQUE 
GRAMS— CM 
6.364e— 001 
6. 067e— OOl 
8. 09Se-001 
1.411 e+OOO 
1 . 7736+000 


TIME 

MIN. 

5 . OOOe+OO i 
5. lOOe+OOl 
5. 200e+001 
5. 300e+001 
=; AOOe+00 1 


TEMP 
DEG. C 
1 . 2706+002 
i 790t?"*"0u2 
1 . 31 0e+002 
1 , 3306+002 

4 TC.i-to + flU2 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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LANDISVILLE, N.J. 08321 
T«0 Phone: (609) 697-0020 




6 0 50 PPM ( t ) 4.0 3.0 2.0 

MANUAL y | AUTOHjI SAMPLE: £tf~ ! REMARKS: 0. ffO 



S 8 ~ I S 
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T60 Phone: (609) 697-0020 





CHART 15B 




TABLE OF CONTENTS 


FABRIC TESTING 
NAS8-36298 

U.S. Polymeric O. E. 7116)8 
WCA Fabric for NASA Lot# 1 (HITCO) 

TEST PAGE 

la. Breaking Strength, WARP. 1 

lb. Breaking Strength, FILL. 1 
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USRJymeric 


FABRIC TESTING 
NAS8-36298 

U. S. POLYMERIC O. E. 71108 
WCA Fabric for NASA Lot# 1 <HITCO> 


Page 1 


Breaking Strength, lbs/in, WARP 
ASTM D1682 



#1-1S 

#1-1E 

♦1-2S 

LOTI AVG 

PICK 

50 

46 

38 

44.7 

CENTER 

56 

39 

44 

46.3 

PLAIN 

60 

42 

48 

50.0 

AVG. 

55.3 

42.3 

43.3 

47.0 

lb. Breaking Strength, lbs/inch, FILL 



ASTMD 1882 





PICK 

14 

7 

15 

12.0 

CENTER 

15 

9 

12 

12.0 

PLAIN 

14 

12 

14 

13.3 

AVG. 

14.3 

9.3 

13.7 

12.4 

2a. Carbon Assay, X 





HDQAI 5560 





PICK 

99.3 

99.9 

99.8 

99.67 

CENTER 

99.7 

99.9 

99. 9 

99.83 

PLAIN 

99.6 

99.8 

99.8 

99.73 

AVG. 

99.53 

99.87 

99.83 

99. 74 

2b. Hydrogen Assay, X 





HDQAI 5560 





PICK 

<.01 

<.01 

<.01 

EST .001 

CENTER 

<.01 

<.01 

<.01 

EST .001 

PLAIN 

-*01 

<»01 

<.01 

EST .004 

AVG. EST .004 EST .001 EST .001 

EST .002 

2c. Nitrogen Assay, X 





HDQAI 5560 





PICK 

.30 

.10 

.20 

.200 

CENTER 

.04 

.08 

. 10 

.073 

PLAIN 

.03 

.05 

Ui 

.060 

AVG. 

. 123 

.077 

. 133 

. Ill 

3. Visual Inspection 


See Charts 3A-3B 


QCi-102 





4. Specific Gravity, Units 





PTM-84 





PICK 

1.6487 

1.6606 

1.6345 

1.6479 

CENTER 

1.6029 

1.6529 

1.6248 

1.6269 

PLAIN 

1.6003 

1.6846 

1.6351 

1.6400 

AVG. 

1.617 

1.666 

1.631 

1.638 
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WCA Fabric for HASA Lot# 1 (HITCO) 


5. pH, Unite 
CTM-24B 


1-2S 936 

AVG. 936 


See Chart 6A-6C 





#1-1S 

#1-1E 

#1-2S 

LOTI AVG 




6.6 

6.4 

6.6 

6. 53 




6.4 

6^3 

6.6 

6.43 



AVG. 

6.5 

6.35 

6.6 

6.48 

TGA, «C 

at 50X 

Weight 

Loss 

SET UP# 1 

SET UP# 2 

CTM-51 

(AIR) 



1-1S 

935 

1-1E 855 


7a. Atomic Absorption, ppm 
CTH-S3B 

Na 

K 

Ca 

Hg 

Li 

AVG. 


»i-*s 

18 

1 

8 

1 

0 

28 


23 

0 

8 

0 

0 

31 


*1-2S 

6 

0 

7 

1 

0 

14 


LOTI AVG 
15.7 
0.3 
7.7 
0.7 
0.0 
24. 3 


7b. Moisture Content, 
CTM-53B 


.025 


.015 


.010 


.017 


7c. Ash Content, X 
CTM-53B 


.010 


.020 


.020 


.017 


8a. Filament diameter, microns, WARP 

S. E. M. (Diameters are an average of 10 measurements) 

AVERAGE 10.88 11.54 11.77 11.40 

Minimum 10. 00 9. 95 10. 10 9. 95 

Maximum 12. 45 13.00 13. 95 13.95 

Std. Dev 0.79 1.02 1.18 1.0S 


8b. Filament diameter, microns, FILL 

S. E. M. (Diameters are an average of 10 measurements) 

AVERAGE 10. 07 
Minimum 7. 95 
Maximum 13. 05 
Std. Dev 1.48 


Page 3 of 3 


WCA Fabric for NASA Lot# 1 (HITCQ) 


9a. Thread Count, per inch. 

WARP 




PTM-5A 

#1-1S 

#1-1E 

#1-2S 

LOTI AVG 


30 

29 

29 

29.3 


30 

29 

29 

29.3 


30 

29 

29 

29.3 


30 

29 

29 

29.3 



29 

29 

29.3 

AV6. 

30.0 

29.0 

29.0 

29.3 

9b. Thread Count, per inch. 

FILL 




PTM-5A 

23 

22 

22 

22. 3 


23 

22 

22 

22.3 


23 

22 

22 

22.3 


23 

22 

22 

22.3 


23 

22 

22 

22. 3 

AVG. 

23.0 

22.0 

22.0 

22.3 

10a. Areal Weight as received, gm/4x4 



PTM-3A 





LEFT 

2. 566 

2.536 

2. 523 

2. 542 

CENTER 

2.520 

2.526 

2.466 

2. 512 

RIGHT 

3-576 

2. 566 

2. 524 

2. 556 

AVG. 

2. 555 

2. 544 

2. 512 

2. 537 

10b. Volatiles as received. 

X 




PTM-3A 





LEFT 

.43 

.43 

.44 

.43 

CENTER 

.24 

.26 

.36 

.29 

RIGHT 


.56 

*79 


AVG. 

.36 

.43 

. 53 

.45 

10c. Weight change on Acetone wash. 

X 



PTM-3A 





LEFT 

.35 

.36 

.26 

. 33 

CENTER 

-.04 

-.06 

.00 

-.04 

RIGHT 

t-91. 

. 43 

. 56 

.43 

AVG. 

.21 

.24 

.26 

.24 


U. S. Polymeric 
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Hamid M. Quraishi, Manager 
Quality Assurance Department 
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ww 


AA 
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T 
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V 
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SPECIFICATION, l/&r/a^ 
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AA 

5 

T 

w 

V 

V 

_y. 
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• FOLDS 
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PREPREG TESTING 


NASS -36298 

U. S. POLYMERIC 0. E. 71108 


FM 5064J NASA LOT# 1 

U. S. P. LOT# C02134 

(HITCO) 


la. Resin Content, Soxhlet, X 

R0LL#1 R0LL#1 


R0LL#2 

R0LL#2 

CTM-6D 

START 

END 


START 

END 


35.8 

35. 3 


34.9 

36. 3 


34.8 

34. 2 


34. 5 

34. 3 


35.4 

34.4 


34. 0 

34.7 

AVG. 

3S. 3 

34.6 


34. 5 

35. 1 



NASA LOT# 

1 

AVERAGE 

34. 9 

lb. Filler Content, Soxhlet, X 

14.7 

14. 5 


14.3 

14. 9 

CTM-6D 

14.3 

14. 0 


14.2 

14. 1 


14. 5 

14.1 


14.0 

14.2 

AVG. 

14. 5 

14.2 


14. 2 

14. 4 



NASA LOT# 

1 

AVERAGE 

14. 3 

lc. Cloth Content, Soxhlet, X 

49. 5 

50. 2 


S0.8 

48.8 

CTH-6D 

50.9 

51.8 


51.3 

51.6 


50.1 

51. 5 


S?.0 

51.1 

AVG. 

50. 2 

51. 2 


51. 4 

50. 5 



NASA LOT# 

1 

AVERAGE 

50. 8 

2. Volatile Content, X 

3. 4 

2.9 


3.0 

3. 2 

PTM-17B 

3.3 

3.0 


2. 9 

3. 0 


3.4 

auA 


2.8 

3. 0 

AVG. 

3.4 

3.0 


2. 9 

3. 1 



NASA LOT# 

1 

AVERAGE 

3. 1 

3. Flov, X 

14. 3 

10.2 


12. 1 

14.6 

PTH-19G 

13.7 

10.8 


10.2 

13.9 


15. 1 

11 * 7 . 


9. 2 

12*6 

AVG. 

14. 4 

10. 9 


10. 5 

14.0 



NASA LOT# 

1 

AVERAGE 

12. 5 

4. Resin Content, Dry Basis, X 

34.0 

33.4 


34.0 

34.9 

PTM-16F, Type II 

33.3 

33.5 


33.9 

34. 8 


34.0 

3 3.8 


33.7 

35. 2 

AVG. 

33.8 

33. 6 


33.9 

35.0 



NASA LOT# 

1 

AVERAGE 

34. 0 

S. Tack, lbs 

55 

50 


35 

58 

PTN-80 


NASA LOT# 

1 

AVERAGE 

50 

6. Gel Time, Seconds 

96 

84 


69 

64 

PTM-20E 


NASA LOT# 

1 

AVERAGE 

78 
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FM 5064 J NASA LOT* 1 U. S. P. LOT# C02134 (HITCO) 


7a. Atomic Absorption, 
CTM-53B 


ppm 


Nb 


Li 


R0LL#1 

START 

4 


k a 

Ca 1 


3 

0 


TOTAL 8 


R0LL*1 

END 

3 

0 

1 

2 

0 

6 


R0LL#2 

START 

4 

a 

l 

l 

0 

a 


R0LL42 

END 

7 

1 

a 

l 

0 

9 


L0T#1 

AVG. 

5 

a 

1 

2 
0 
7 


7b. Moisture Content, 
CTM-53B 


R0LL1* 
START 
2 . 11 


R0LL41 

END 


2.aa 

NASA LOT* 1 


ROLL* 2 

START 

1.96 


ROLL*2 

END 


1.9a 

AVERAGE 2. ai 


7c. Ash Content, X 
CTM-53B 


.2a .2a . aa .22 

NASA LOT* 1 AVERAGE . 17 


8. TGA, X Weight Loss at 588* C 
CTM-51 (Nitrogen) 


7.9 6.8 6. 4 18. 5 

NASA LOT* 1 AVERAGE 7.9 


See Chart 8A-8D 


9. DSC, *C 
CTH-58A 


181 183 183 182 

NASA LOT* 1 AVERAGE 182 


See Chart 9A-9D 


18. Infrared (IRZB) Baseline 
CTM-21C 


.82 .76 .81 .83 

NASA LOT* 1 AVERAGE .88 


See Chart 18A-10D 


11. Environmental History 


Date manufactured: 
Packaged in: 


Date shipped: 


1 May 1986 
MIL-B-131 class I 
bag supported in 
cardboard carton 
16 June 1986 in 
48* F truck 


Specific Gravity, 

Cured Units 

RQLL*1 

R0LL*1 

RQLL*2 

R0LL*2 

ASTM D792 


START 

END 

START 

END 



1.422 

1.424 

1. 425 

1. 425 



1.422 

1. 424 

1. 426 

1. 425 



k 422 

1.424 

1. 426 

1.426 


AVG. 

1.422 

1. 424 

1. 426 

1. 425 




NASA LOT* 

1 AVERAGE 

1. 424 
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FH 5064J NASA LOT# 1 U. 

13a. Tensile Strength, ksl, WARP 
FTMS 406-1011 


AVG. 


13b. Tensile Modulus, msi, WARP 
FTMS 406-1011 


AVG. 


13c. Tensile Elongation, X, WARP 
FTMS 40C-1011 


AVG. 


14a. Flexural Strength, ksi, WARP 
FTMS 406-1031 


AVG. 


14b. Flexural Modulus, msi, WARP 
FTMS 406-1031 


AVG. 


15a. Compressive Strength, ksi, 
FTMS 406-1021 


AVG. 


S. P. LOT# C02134 < HITCQ ) 


R0LL#1 

R0LL#1 


R0LL*2 

R0LL*2 

START 

EHD 


START 

END 

16. 65 

18. 67 


20.09 

20. 69 

19. 86 

19. 11 


18. 58 

20.62 

19. 58 

18. 94 


19.20 

20. 59 

19.31 

19.66 


16.48 

20. 58 

19. 69 

19. 25 


18. 96 

21.30 

19.42 

19. 13 


19.06 

20.79 


NASA LOT* 

1 

AVERAGE 

19.60 

1.93 

1.98 


1.98 

2.07 

1.96 

1. 90 


1.94 

2. 02 

2. 04 

1. 97 


1. 81 

2. 15 

1. 98 

1. 97 


1.91 

2.06 

2.09 

1.89 


1.94 

2. 08 

2. 00 

1.94 


1.92 

2.08 


NASA LOT* 

1 

AVERAGE 

1.96 

1.27 

1. 22 


1. 40 

1. 49 

1. 46 

1.32 


1. 28 

1. 52 

1. 36 

1.28 


1.41 

1. 35 

1.32 

1. 36 


1. 32 

1.47 


Ll37 


U-32 

1.48 

1.36 

1. 31 


1. 35 

1. 46 


NASA LOT* 

1 

AVERAGE 

1. 37 

27. 64 

27.81 


26. 10 

24. 98 

29. 19 

26. 36 


24.82 

28. 41 

29. 05 

25. 38 


26. 02 

26. 61 

28. 56 

27. 94 


24.28 

24. 69 

26.00 



26. 24 

26. 94 

27. 69 

26. 72 


25. 49 

26. 33 


NASA LOT* 

1 

AVERAGE 

26. 56 

1.60 

1.68 


1. 70 

1.84 

1.71 

1.72 


1. 67 

1. 76 

1. 59 

1. 58 


1.66 

1.67 

1.67 

1.85 


1.58 

1.80 

1.69 

1.59 


1.59 

1.68 

1.65 

1.68 


1.64 

1.75 


NASA LOT* 

1 

AVERAGE 

1.68 

18. 07 

12.34 


16. 16 

21.49 

16. 16 

19. 88 


17. 12 

20.82 

16. 29 

19. 61 


16. 14 

18. 62 

20. 66 

11.83 


15. 27 

20. 07 

20. 22 

14.76 


17. 23 

17. 69 

18.26 

15.68 


16. 39 

19. 74 


NASA LOT* 

1 

AVERAGE 

17. 52 
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FM 5064 J HASA LOT# 1 U. S. P. LOT# C02134 (HITCO) 


15b. Compressive Modulus, msl, WARP 
FTMS 406-1021 


AVG. 


16. Double Shear Strength, ksl 
FTMS 406-1041A 


AVG. 


17. Barcol Hardness, Units 

ASTM D-2583 

(Average of 10 determinations) 

18. Residual Volatiles, X 

PTM-98 

AVG. 


19. Resin Content, Pyrolysis, X 
CTM-14B 


AVG. 


20. Acetone Extraction, X 
CTM-18A 


21a. CTE, in/in 
PTM-61B 


AVG. 

•F, vlth PLV 

AVG. 


R0LL*1 

R0LL#1 

START 

END 

2. 20 

2. 26 

2. 40 

2. 22 

2. 31 

2. 19 

2.27 

2. 30 

2.30 

2-20 

2. 30 

2. 23 

NASA LOT# 

2. 54 

2. 58 

2. 31 

2. 68 

2. 44 

2.68 

2. 47 

2. 49 

2. 53 

2.41 

2. 46 

2. 57 

NASA LOT* 

61. 8 

61. 5 

NASA LOT# 


1.65 

1.69 

1.75 

1.72 

1.78 

1.54 

1.72 

1.65 

NASA LOT# 

31.22 

32. 54 

31. 48 

32. 34 

31.49 

32. 26 

31. 39 

32. 38 
NASA LOT# 

6. 50 

7.69 

6.03 

7. 24 

7.02 

7. 16 

6. 52 

7.36 

NASA LOT# 

-1. 33 

3.60 

-.80 

2. 87 

-1.07 

3. 24 


NASA LOT* 



R0LL#2 

R0LL#2 


START 

END 


2.03 

2. 14 


2. 37 

2. 19 


2.06 

2. 15 


2. 04 

2. 11 


US2 

2.09 


2. 09 

2. 14 

1 

AVERAGE 

2. 19 


2. 35 

2. 27 


2. 31 

2. 46 


2.42 

2.56 


2. 49 

2. 44 


2.-5S 

2. 54 


2. 43 

2. 45 

1 

AVERAGE 

2. 48 


62. 4 

63. 4 

1 

AVERAGE 

62.3 



1.83 

1.74 


1. 86 

1. 58 


1. 83 

1.78 


1. 84 

1. 70 

1 

AVERAGE 

1.73 


32. 55 

32. 23 


32. 35 

31. 75 


31.69 

32.08 


32. 20 

32.02 

1 

AVERAGE 

32. 00 


7.09 

7. 49 


8. 54 

6. 98 


6. 14 

6. 50 


7. 26 

6. 99 

1 

AVERAGE 

7.03 


3.69 

3. 59 


2. 73 

2. 07 


3.21 

2. 83 

1 

AVERAGE 

2. 05 
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FH 5064J NASA LOT# 1 U. S. P. LOT# C02134 (HITCQ) 


21b. CTE, ln/in *F, Cross PLY 
PTM-61B 


AVG. 


R0LL#1 
START 
2 . 80 

4LZ2. 

3.76 


R0LL#1 
END 
6.88 
10 . 02 
8. 45 


R0LL*2 
START 
9.01 
4. 51 
6.76 


R0LL#2 
END 
6. 58 
6. 19 
6. 39 


NASA LOT# 1 AVERAGE 6.34 


See Chart 21A-21D 


(J. S. Polymeric 


Ah — *4 u * 0^ — * • 

Hamid H. Quraishi, Manager 
Quality Assurance Department 
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iBBBBBaB.Cf re iBBBBBBBaBBBBBBBBaBBBBBBBBBEBBBBBBBBBBBBBBEBBBBEBBBBBBBgBBBEgBBBBBBBBg 

ISBBS8SB81Bi!BBS B SBSB aB BSB BBB B aBBBBB S BBBBBaaBB ■■■■■■■■■■■■■■ ■■■■ ■■■■■■bbbbbibbbbiB 

EaBaBaaBB^BaBBBBBBBaaBBBBBRaBaBBBBBBaBBBBBaaB fiaaaa a rrr*^YV' < rrrrBBBaBBBBBBBBBBBBaB 
IeBBBBBBBBBBBBBRBBBBBBBBBRBBBBBBBBBIBBBBRBBBBB Mil 3 « At f _ I 4 N i . IbBRBBBBBBBIBBBBbB 
imiBMIlL BmiBBBBBBBBBaBBBBBBBBBIBBBBaaaaa.' ^MRI^.UiJJU.tiaARIIIIIIIIIIIIIIIlll 
|BBBBBBBBaB^BBBBBBBBIBBBaiBBBaBBBRBBBBBBBBBBBk MBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBK1ERI 
iRaBBBaBiaBkaaaiBBBaaBBaBBBBaflBRBBBBBBBBaBaBBajaaBBBRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
|RBEBBBBBBEBk.BBBBEBEBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBRBH 
iBBBaBIBBaBflak'aaflaBBRBBaaiBBBRaBRBBBRaBaaBBBaBBaBRBBBBBBflaBBIBBBBBBBBBBBRBBBBBBBBBil 
fRBBBBRHR[^lE^lk'aRRBRflBRRHBRRHHflRBBRBRBBRRRRBRRRRRRRRRRHHRBBRRRRRRRRBRBBRRflRRRRBRBIII 
lBBBBBRBi!i]K!lJBk;«BBBBBBaRBBBRBBBBaBBBBBBBBBaBBaBBBBBBaBBBBBaBBBRaBBBBHBBBBBBBBBaBBi 
|BRBBBBBBRRRBRBRBRBBRRRBBBRBBBIRRBRIBRBBBRRBRRBBRBBBRRBBBBRBRBBRRRBBRBBBBRBRRRRRRRB| 

■BBaRRBBBBBBBBBBBBh^RBBaBBRBBBRBBBBBaBRBBBaBBBBBBBnBBBBBBBBBBaBBBBBBBBBBBBBRBeiRB 
UHBaBaBBBBBBBBBBBBBaBk^BaaaBBBaaaBBBaBBaaaRBBBBBRiBBBBaBaaBBBaaaBBaBflflaBBBBBBBBBl 
ggiBgiiaBaaaaBBBBBaaBBBBB^aaBBBBBBaaaaBaaa BaaBBBaBaaaaBaBaBBaaaBBBaaaaaaBBBBaaBiBM 
■BaaaBaBaBBBBBBiaaBaBaaBBBwaaaaBiaaBBaaBMMMMMMMMMiiiiMMMMMMBMB 


■■■■■■■■■■■MMIHMMMMMMMNRBRBBBRBBRMiBBBBBBBRRBBRRRBBRRBBRBRBBBRBBRRRREi 
HRBBRRBBBIRBRBRRBBRRBBBBRBBBEBRRRRBRRBRBRRBRBRRRRRRBRBBBBBREBBRBRRRRBRRBRBRRRBRERI 
B aaaBaaaaBBaaaaBaaaBaaaaB Hi aaaa >i B iHaaaaBBaBBBaaBaaaaRBaaaRaaBaBaaaaBB8BBiBBBBsg 
■BBBaaat~g|=«aaaaBBBaaBBBaaaBk:aaaBB| Baa aaaBaBaaaBBBaaaaBaBaaaBBBaBBBaBBaBBaaaBaaa3 

HBBagBM^JtjZaflBBBBBBBBBBBflBBBBk'RRBinBBBBBBBaBBBflBBBBBBBaaaaMaBBBaaBBBBBBf Hlllli 

[lBBBBBBBBBBaBaBBBBBBBBaaaBaaBIB^aBB|aaaaBBBBBBBBaBBaP3aBBBBBBaBaBBato£?aaBI BBBBiBB 


IBBBBBBRRRRRRRRRRRBRRMRRBBRRBBRRBRR' 

IRBBBBRBBBRBBBBRRRBBRBBRRRRRRBRRRRBRI 

IBRBRIBBRRRBMIIRRRRRBBBBRRRBRRIBBBI; 


BRRRRRRBBBRRB£aBRRBBBRBBBBRBBBBBBRRBBl' f akBBRRRHi 
aRRBBBRBBBBB4BEBRRRBBBRRRBRBRBBBBBBBBBRBBBBfeflR| 
■BBBBBBBBRaBaBRRBBBBBBBRRBBBRBBBBBBBBRRRBBBBBI 


l!!!!!!S BBB l BBBBlaBBaiBBBBBiiaBBiiBB P aBBBBBaB ^ aBBBBBBaBaBBBBBBBBBBBBBBBBBBBBBBBBBB l 
l!!!!!!!!!! 5 !S!!!!!!!! a !!! BBB !l BBaaBiak ‘' aBBaaBa ^ aaBBBBBaBBaBaBBaaBBBBBBBBBBBBBaaBBBB > 

IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB IBBb^BBBP^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
|BBBBBRBrciCi=aBBBBBaBBBBBBBBBBBBBBBiaBBBRi7±2',4BBBBBBBBBBflBBBBBBBBBBBRBBBBBBBBBBEEREB! 

|BBBBaailiArMtBBBBflBBflRBaaiBBaaBaBBaBBBaBBBW' r iaBaBBBf'WIBBBnBBBBBaiBBBBBBaBBBRBBBB»j 
[■■■BBRBRRRIRBHRRBRBBRBBRRRRRHRRRRREgREREBRk'RRBRBIB:<IIBRHHBBRIIBRREHHIRIBRRBBRRBRIRtl 
||RRBRRBRBBRRRBRRRRRRBRBBRRBRRBBRBBB IRRIBHBBR3BRRRRaRRRHRRBRHRBRRRBRRRBRBBRBRRHBRRRI 
flRBBRRRBBRIBBRRBBRHIBBRBEBRBRRRBBBB IRBRRBBBBB iTBBREBBBBRBBBRBBBBBRBRRBBHRRBHRRREBBU 
[■BBBBRBRBBRBBRRRRRHRRRBRRHRRBBRRRRbEbBRBRBIIRBRWIRRBBRRBBBBRIRRRRRRBBBRRRRRRHRRRRRBI 
|RBRRRRRRRBRRRBRBRBRRRBBBBBRRBRRRBBBRBRRHHRBRBBRRRBRRRRRRBBRRHBBBRBRRBBRBRRBRRBBRBRI 
BBaBBBflBBIBBRaBRBBBIBBaBBBBfliaBBaBBgBBBBIBRBBBBaR^aaiaBBBBBBflBaaBBBBBBBBBBBBBBBBBBI 
BBBBBiBBBBBBBBBBBBEBBBEBBBEEBBBBBBBiaaaBBBBBBBBBaBCaBBBBEBBBBBBBBBBBBBBBBBBgBBgtEEi 
BBBBBBRIRIBfiBBBBRBBRBRBBRBBBaBBaBBBaBBRBBBBBBBBBBBlk.'aBBBRBBIBBBaBBBBBaiaBBBBBBBB'ai 
laaBBBBBB=3V=iaBBBBBRBaBBBBBBBBBBBBBiBBBBBaBRBBBBBBBBk^BBBBBBBBaaBBBBBBBaflBBBBBBB <BI 
|BBBBBBBIU^ji3?BBBBBBBBflBBBBBBBaBBBBBfliBBBBBflB8BBBBBBBBBBBBaBBaBBaBBBBflBBBBBBBBBBBB RBI 
BBBBBBBBBfllBBBBBBBBBBRBBIBRBBBBBRBaEaRBBIBBBBBBBIBIBBaiBIBBBBBflBBBBBBaBBBBBBBBBBtBfl 
|BBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBRBBBBaBBBBBBBIBBBBIIBBBiaBBBBBBBBBHBI 
|BBBBBBBBBB8BBBBBBBflBBBBBIBBBBBBBBBB|BBBBBBBIB8BBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBB JBBI 
BBBBBBBBBiaBBBBBBBBBRRBBBBBRBBBaBBBEBBBBBBflBBBBaaBBBBBaaBBBBBBaBBBBBaBBBBBBBBBBBBaBl 
BaaBBBBaaBBaBBaBBaBaBBBfllBRBflBBBBBBiBflBBaBBBBBaaBBBBBBBBBBBIBBBaBBBIBBBBBBBBBBBBBBBR 
|BBBBBBBBBBRBRBBBBBBBBBBBBBBaBBBBBBB laaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBBBBIBBI 
[BBBBBRBBBIRBBEBaBRBBBBBBBBRBBBBBBBB IBBBBBBBBaBBBBBBBBBBBBBBIBBBaBBaBBBBBBBBBBBBBBBBI 
[BBBBBBBBBBBaBBBBBBBBBBBBIBBBlIBBBBB IBflBRflflBIBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBB| 
BBBBBBBrlir^lRRBBRflBRBaBBBBBBBBBBBB iaaBBBBflBBflBBBBBBflBBBBBBBflBBaBBaBBBaBBBBBBBflBBB| 
iBBBBBBBBuJCTiBBBBBBBBBBBBBBBBBBBBBB ■BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBRI 
[iBBBBflflBaiBBBBlIBBBBflBBBBBBBBRBBBBB IBBaBBIBBBBaRBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
BBBBflBBBBBBaBBBBBBBBBIBBBBBBBIBBBBB IBBBBBBBBBBaBBBBBBBBBBBBBBBBaBBaiBIBBBIBBBBBBggl 
faBBBBBBBBBBaBBBBflBflIBBBBBBBBBBBBBBB IBBBBIBBBBBBBBBIBIBBiaaBIIBIBBIBBBIBBIBBIBBBBiB| 
tBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBEBBBflBRBaBBBBaBBBBflBBRBBBBflBaBaaBBBBBBRBBBBBI 
I^BBBBBBBBBBBBBBBBBaBBBBBaBBaaaaBaaBaBBBBBBBBBBBBBRBBBRBBBaBBBBBBBBBBaiBaaaBIBBBMH 
^^^^■^^^^^^^^^■^^^^■■■BBBBBaRBBBaBBBBBBBaBBIBaBBBBBBfllBIBBBBflRBflaafl 

EilBBBBIBaBBBBBBiaiaaaBIBBaBaBBBaiBBaaBIBBBBBBg 

8BBBBBBaBBBBBBBflBBBBBBBIBIBBBBBBBBBBBBBBBBBBBB| 


■BflflBIBBBMBBBBBRRBBB8R8BBBBBIBBBBB II 
SBHRBBIRRRBBBRRBlIBHIHRRBiaiRBRRRBRaEl 
iBBBBBBBB^j BgBBBBBBBBBiBBBBBBBBBBBBBjl 


BBf BBBBBaBBBKBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBaBBBBKBBBBBBBBBBBBBBBBBBBI 


n :n 


•-si' ~r. *-“n™ n ~ " 

u ii 
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RBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBSflBBBBBBBBBBBaBBBBBBBBBBBBaBBBBBBBlBM 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBlBBBBB] 
KBBBBBBBBBBBBBBBBBMBBBBBBBBBBBBBBBBBBBB«iBBBBlBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflB«BBHH| 
iBBBBBBBBBBBiiBBBBiBBBBBBBBBBBBf»BM?^l»W«MBWMMMBBlBBBBBBBBBlBBBBH>BBBBBBBBlBlB Ma 
IBBBRBBBBBBBBBBBBBBBBBBBBBBBBBBt'S-JB L* JSMBBBBBBBBBBBBBBBBBBBBBBBSBBBBBBBBBlfl 

rbibbbbbbbbbbbbbbbbbbbbbibbbbbbbbbbbbbbbiibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbibbbbbbbbbi^I 

IBBBBBBBBBBBBBBBBBBflBBBBPPBRBRfl MBBflBBBBBB IBBBBBBBBBBPMZIBBBBBBBBBBBBBBBBBBBBBBBBBBBB^H 
IBIBMUMIBB B ;T»77if3B mMM P2W HaBBUBIf .P * r « MBBBBi VIIH HMHH ..MB BBBBBBBBBBBBBBBBBBh3H 
^^^^^^^■BrSviBBB?BRBBBBBBBBBBBEB?BBPPHIBBBB?BBBBBBeBfZBBBBBBnBP»BBBBnBBBBBBBBBBBBiM 

i«^2eoP31i:L^L'-I4-.i2tBBBBIHBBBBBBBBia 
■j^W*Pr*ir-PtWBB8BBBt/JWl:fa?P»¥WWBBBBrijJBBBff , !t»?E»3ftlBBBBBBB8BBBBBBM 


IBBBBBBBBBBB siiil* t'PPtfBliBiJBk MR 

■SBBBBBBtMBiifiTiinBnrirrwBrr’r.rjB-^jtfEB 

iflimiBiuBiuiiBi«rrimiuiiR?iiW!i 


BiBiiimiBiuBimBBiirrvmiiiiiiSI 

SflBUBBBBBBBHBBiaSi^BJ12ieiUiaU^JAS^J.2« 

iiinniniBBii«fff!^miBBr:;>^iniBBiii! 
jfBBBBBBBBBIBBBI»b*£vteitfa*ik*tfUtfi«ibhWriiBM 


IVM*ibll.*ftH»hHiiimfeiirt«i«HilBBBIIIII»llll 
BBB irTTTBBBI7^JfJIBWBBBBBBBBBBtB§BBBBBlBBtBBBl| 

MBBhfciWWllWyiCTBBBBiraM MigOBigigggiiiiga 

BBBBiiTffBBtTC3rrM<ir«lBBBBBBBBBBBBBBBBBBI«B* 

SUiil^AtflliHbWililfillllllllinilllllllllll 


B*IB=>BRBBBRBBBBBBBBBBBflBBBfll BflBBIBBBBBBBBBBBBRBBBBBBBBBBBBflflBflBBBBBRBBBBBi 
■■■■■■■SSfii^SHBBBBBBBBaBIBBBBBBBBBRBBBBBBRBBBBBBBBBBBBBBBBBBBflBBBUUBBUBBBBBM 
>BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBi iBBBBBBBBBBBBBBBBBBBBBBBBBBBBB»BBBBBBBBBBBBBBBI 
■■■■■■■flflHiiiBBHaflBMBHillBIBIBIIBIIIlIBBBIBIIlIBBIBfllllllBIIIIIIIIIIII 


kflBBBIBBBBBBBBBIBBBBBBBBBBBBBBlIBBBIBBBBli 

IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 


IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB81BBBRBBBBSI 


RBBBflBBBBflBBBBBBIBBBBBBBBBBBBBIBBBBBIBBBIBBBBBBBBBIBBBBBBBBBBBBBBIBBBBflBBBflBBBBBBBBIIBH 
IBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBlBBIBBBBTBTa^nBBBBPBBRM^R^^f ffirf mBBBBBBBIBBBBBII 
IflBBRflBBBBBBBBBBBBflBBBBBBBBBBBlIBBBBBBBBIflBIBl 5 I ^7 I i 7 ^.’ I l' J .B'^H-BBBBIBBBIBBBBBBI 


iiitiiniiii 


iwiiSa 


BBBBBBBBBBBBBBBBBBBBBIBBB 
BBBBBBBBBBBBBBBBBBBBBB^H 


s 


■■■■BrBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBI 
iu.kJBLBVBBBBBBBBBBBBBl 


iiiiiHiniiiiimiiiBiiiiiiBiiiiiiiBiiiiiiiiimiiiiiBimiHiiiiiiiiiiiiiiiffiiiHiBH 
BflBBBBflBBIBBBBBflBBBIBBBBIBBBBBBBBBBBBBBIBBflBlIBBBBBBBBIBBflflBBBBBBBIRBBBBBBIBBflBBBBBBBH 
■BBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBIBBB BBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBiJ 
f^lllllllllIBnilBliaBlIBBIflBBBIBIBBIBMBBIBBBBlIBBIBBlIBBBIlIBBIIIBVIBIBIIBIBiaRHd 
L ABBiBBBBRBBBBBBBBBBBBBBflflBBBflBBBBBIBBBIBIflBBIBBIBBBBIIflBBIflBBBBflBBBBBBBBVBBBBBIBVBVlHl 
|BBBBflt1BBBBBflBBBBBBBBBBBBBBBBBBIflBBflfllBBBiBBBIBBBBBBBBBIBBMBBBflBIBBBBBBBBBBiBBBBBBBBBBB| 
iBBBBBMBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBI 1BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB1BBB1| 
MHHiiiMMIIIIIIIIBIIIIIIIIIIBli bRIIIB|»B«fPW|UllflllHIIIIBIIIIIIIIIUIIl9 
■■BHflBBBBBBBBBBBflBBBW HIBBI f 1 1 " I 9 ”4 ' IBBBBBBBBBBBBBBBBBBBBBBBBfcBBB 

jmg 1 I * Mli ■■!■■■■■■■■■— ■■■■■■■■llUlil 


IBBBBBBBlBBBBBBBBBBBBBBSBBIBBIBBBBBBBBBt 




HjJtBBBBBBBBBBBBBBBBBBBBBBEBBBBI 

BIIIIIIIIlIBBBIIIIIlIBBIlieilll 


(BBIlIBBllIBBBBBBIBBBBIBBBBIBBIBBIBIBBn, JlllIBBBaHHHHHHHHHHHHHMMMi 
■BBBBBBBfllBBBBBBBBBBBBBBBBBflBBBBBBBIBBBBbBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBIBFBBBBI 
■BBBBBBBBi'BBIBBBBflBBIBBBBBBBBflBBIBBBBBBBIBBBBBIBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBfl&BBBBI 
PBBBBBBBBB^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBI 
pBBBBflBflBBBtflflIBIBflBBIBBflIIBBBBflBIBBIBBBIBBflBBBBBBflBBBBBBIBBBBBBIBBBBSBBBBBBBBflBflBBBBBBBI 
pBBBBBBBBBBk'VBBBBBBBBBBBBBBBBBBBBBBBBBBfllBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBRBBBBSBBflBI 

pbbbbbbbbbbb^bbbbbbbbbbbbbbbbbbbbbbbbbbbibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbr 


bbbbbbbB 
bbbbbbbbj 


BBB BIBB 

i^iSn 


IBIIIIBIIIIIIUlimilBlIIIIIIIIIINIIHIIIIimilllNIIIIIIBIBIIIIIi 


pBBBBBBBBBBBBBB^UBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
KBBBBBBBBBBBBBBB^iflBBBBBBBBBBBBBBBBBBBBfllBBBBBBBBBBBBBBBBBflBBBBBBBRBBBBBBBBflBBBBflBBBBBB« 


RBBBflfl 


BIBUBUIIUUIIUUUI 


IIIIIIHBIIIIIIIII^UIBIIIIBIIIBIBIIIIBIfllBlIBBIlIBBIIBfllllllBIIIIBflBIIBIIBIIIIIIIBIIIIII 

IBBBBBBBflBBBBBBBBBB^BBBBBBBBBBBBBBBBBBBBBBBBBBIflBBBflBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBa 

inBlIBBinnUBIBBIBZRBUBlBBBlIBBBBBBIlIBBBBMIBlIMBBBBBBBIBBIBBiraBramilBBlBBIBBBBn 

IMIMMaBIBHiaBaillHfcZRUIIIIIIIBIIIMillllllliiBBIIIHIIIMBIIHHIIIIMUaMBlIBBIli 

lBBBBBBBBBBBBBBBBBBBBBBBBB?RBflBBBBBflBBBBIflBflBBBflBBBBBBBBBRflfiflBBBBflBSBSBflBBUBBBBBBBBBBBBI 

Ibbbbbbbbbbbbbbbbbbbbbbbbbbbrbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbh 


bbbbbbbbbbbvbbbbbbbbbbbbbbibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbubbbbbi 


IBBflBflBBBBBkBBBBBBBBBBIRBBBBBBBBBBBBBBBBBflBBflBBBBBBBflBflBBf g 


■mBBIBBI 


IBBBBBBBBBBBBBBBBBBBflBBBBBBBBBklBBBBBBBBBiBBBBBBBBBBBBBBBMBBBBBBBBBBBBBBBBt BBBBBBBBBBBBI 
IBBMBBaflBBBBBaaRBBBaBBBBBBBBflBk'flflBBBRBBflfiBflBflBBBflBBB^flflBBBBBUBWflBBBRRtZW MBHBVBBBBB1 
IBBBBBBBBBBBBBBBflBBflBBflBBBBBBaBBMBBBBBBBgflBBBBBBBB^BBBBBBBBBBBBBBBBBBBBB^iMBBBBBBBBBBi 
inHBnBHPnHHBlIBBBBBBMBBBftimHBliBBBBBBBr'jflBaBBIBBBBBBBBBBBBBIBBBkjBIBBBBBBflEIBj 

ibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbEbbbbbbbjbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbh 


IBBBBBP 


HBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBk^BBBBipHHH 

EBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBi^iBliBBBBTBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBfl 


4BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBMSBBI 


■ BBBBBBBBBBBBI 
PB BIBBBBBBBBBI 


rami 

iSirai 


BBBBBBBBflBBBBBBBBBBkBBiBBBOflBBBflBBBBBBBBBBBBBBBBflBBBBBBBBBBBflBBBBBBBBI 

BBBIBBBBBBflflBBBBBBBBB^&BB^BBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBflBBBH 


feBBflflflBBBBflBBBBBBBflBBBflflBBBBBBBBBBBBBBflBl^«rBBIBflflBIBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 


ti 


imiimnnimmmmiimmniiil 

niiiiiiiiuiiNuiiiiiiiniiiiiiiuiiii 


(niiiiitKUiniiiiiiiiniiiiiminmniiN 

iiiUiiiuiRniiiiiiiiiiimiiinniniiiiiiiii 


iiiiyimimiimiiimiiiiiiiinniiii i iiiiaiiiiHiiiiiiiiiiiiimiiiiiiwmiiuj! 


Biimiiiiiiuiiiniiiimiiiiiiiimiiiiiiiiiiniiuiiiniiiiiiiiiiiiiiiiiiiiimniiiii 
iniiiiiuiiiiiiiniimiiiiiiiiiiiiiiiiiHiiiiunniiinmiiHiiiiiiinniiiuuiniii 
■ ■■■■■■■■■■■■■■■ 

iiiiniiiniirai=iHiiiiiiniiiiiiiiiiiiMiiiiiiiHimiiiiiiiiiiiiiiimiiiiiniiiiii| 

iiuuiiiiiiiCauiiiiNiimiiniiiiiniiiiaimiiimmiiiiiiiiiimiiiiiiiiimniil 

■aaBaBBaBaaaiBaaaaBaaBaaaaaaaaaaBaaaaaaaa|aaaBaaaaaaaaaaaaaaaBaaBiaaaaaaaaBaaBaaaaaaaiBBi 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBliBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBa 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBiBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBg 

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbBbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbibbbi 

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbBbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbibbi 

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbi 

BBBBBBBBBBBBI 


ibbbbbbbbbbbbbbbbbbbbbbBbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbi 

IbbbbbbbbbbbbbbbbbbbbbbBbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbi 


■BBBBaBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBiBBBBBaBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBl 

■BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBIBBBBBBBBBBII 


IBBBBBBBBI 


PBI 


IBBI 


IBBBBI 


BBBBBBBBBBBBBBBBBI 


IBB 


IBBBI 


IBBBBI 


IBBI 


IBBI 


IBBBI 




PBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIgBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBl 
iBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBliBBBBBBflBBBflBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBia 
PBBBBBBBBBBBBI^BlgBBBBBBBBBBBBlBBBBBBBBBliBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBiBBBBBBM 


Up tom 

: rsr 


1 !< II II ii II II II if.. H 


inn 


bill 

[ill 
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■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■»«« p=bbb1_.„„ MHIIPIIII 

iBRaBBaaBBBaBBBBBRBBaBBBBBBBBBBaBBBBBBBBBBBBBRBRBBiliRBBMBaiBBaBBBBiBgiii 

HiaBBBBBBBaaBaaiBBiiiBBiiiiaaaBBaHBBBaaBaMBaaaaiaaaiBBBBBaaaHaBBHHraH 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflB»BBIMg 
BB|BBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBPBP* l «VV^P«? l ;V^BBBBBBBBBBBBBBBBBBBIBBBJl3 
!BBSBBBBBBBBBBBBBBBP*;:SP8BI I Hit :n • I W . fL'QL'.^^JBBBBBBBBBBBBBBBBBBBBBBBBBj 
BBiBBBBBBBBBIBBBBaBBBBBBBBBBaaBBBBBBBBBBBBBBBBBBflBBIBBBBBBflBBflBBBBBBBBBBBsi 
Bl[BBBBBBBBBflBBBBBBBBBBBBPBBBBBBirBBFBIBBBBBPBBBBt~Br*'BBBBPBBBBBBBBBBBBBBB| 
BBiBBBBBBBBPBBBBlIV STHCttCghlBI** «f«BBBBB8t .'I IBM »• rCtfUlUL JBBBIIBBIBBBBIH 
BBBBBBBBBBB>Ji!i.:lUJL=^2EX<.QajIBPrlMMP«lkBMB-«BBB«K~lf^%Hrfft|-1'/"'-WBBBBBBI 
BBBBBBBBBBBP-WW?PrP»BBBBBBBBBB-,l , ^IU.»?4 JLil .l^^^Aafc«KvMMBpPBBBBBWPBBBBB U 
BBBBBBBBBBBUiiiaiMiiBPBaBBBBMBBaB^IpPni^f'V-P^IBIM'.NBBfBiliUaUUJBflBBBBI 


ki aiH iKiMssaiias^biiKisaiitataKBBsaBBsmsgBiaiiia 

•■■ •■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ iEI^^ ■£!■■■■■■■ Wilt ■■■■EImH 
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■ BBBBakBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBHH 

■■bbbbbibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb^I 
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|BB ■BBBRBBflBBBBBBBBBHHBBBBBBHBBBIt.'UBBBBBBBBBIBBBB^4BRBBBBBBBBBgBBBBBBBPBkB<|i 

KJb HiiiiniimiHiiBiHinniiiKiiiHiiiiiiiiriiiiHninnaEiiiiuiiiiiU 

■BBBBBBBBBBBBBBBBBBBBBBBBBBHBBBBBBBBBh^RBBBIBP JBBBBBRiaBBRBBBBBBRBBBBBBRBaaBM 
pBB IBBBBBBBBBBBBBBBBBBBBBBBBBBBBRBBBBBB^BBBBB'^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBM 
Ebb IgBIgBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBw^PPiBBBBBBlPUBBBBBBBBBBBBlBBBBBBBBgl 
pB8HBBBBBBBaBBBBBBBBBaBRBBBBBBBaBBBaBBBBBiM^UBBBB|.'%«^aaBBBBBBBBBBBBBBBBBB3 
EfgiBBg|BBBfBffBBBBBBBBBBBBBBBBBBBBBBBBBBBkBBBBBBBfcEfi&BBBBBBBBBBBBBBBBBBBBM 
Ej|BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB»>aBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBil 
■■■■■■■■■■g»WBW«BBBBBBBIBBBBBBBBBBBBBBBB^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBWi 

Ebb ibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbjbbbbbbbbbbbbbbbbbbbbbbbbbbbbbS 
Ebb bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbiibbb^bbbbbbbbbbbbbbbbbbbbbbbbbbbbb 
liiiiiiiiiiiMiaiiiiiiiiiiiiiiiiiiiiiiiiiiiiiim'MiiiiiiiiiiiiiiniiKKnn 

[888888888888888888888888888 8SSSS8S8SSSSSSS8SSSSSu'58S8S8BSSSSSSSSSSSSSSSn 

■I ibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb^bbbbbbbbbbbbbbbbbbbbbbbm 

PBB IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBr~lt= 1 BBBBBBBBBBBBBBBflBBBBBi 
!■• ■BBBBBBBIBBIBBBBBBBBBIBBIBBIBIBBBBBBBIBBBBBBBBB£3Si?SBBBBBBBBBBBBBBBBlBBBai 
|MBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB»«BBBBI 
BB PBSBBBBBBBBBBBBBBBBBBBBRIHBBBBBBBBBBBBBBBBBBRBBBBBBBBBBBBBBBBBBBBBBI.BBBBB 
IBB IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBlfBBBBB 
■BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBf'BBBBB 
■BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBMBBBB 
PBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
PBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBRBBBBBBBBBBBBBBBBIBBBBBBBBBBIflBRBBBBBBIUra 
M IBBBBBIBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBIBBBBBBBBBBBBBBBBBBBBBBB 
■BIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB=«^BBBBaBBBBBBBBBBBBflBBBB 
IBB IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBEuliABBBBBBBBBBBBBaBBBBBBI 
■BB BBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBRBBBBBBBBBBBBBBIBBBBIBBBBRBBBIIBBBBIIH 
■BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
PBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
■BBgBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBIBBBBBBBBBBBBBBBBflBBBBBB 
IBB IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
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[BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflaBBBBBiBafl 

BBBaBBBBBBBBBBBaflBBaBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBiBBBiBiBBBBBBBBBBflai 

BBBBBBBBBBBBBflBBBB"-sssBBBftB'B : tf/JiiiiiiiNiiiiiiiiiiiimi 

iiHiiiiiiiniiNiiimiiiitoittiikUMMiinHiiiiiiiiiiiiiiininiiimi 



hiiiiiiiiiiiii bu|| 

■■■■■■■»■■» mi 

liiiggiiiiiiiiiiniMimlMiiailMiiiBaiiaHilwniiiHBiwwiiii JL W 

|BBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBsaBBBBBBBBBaBBBBBi7a£9H 
laaBBBBBaaBBaBBBBBaBaBaaaaBaaBaaaaaaaBaaaaaaBaaaaaBaaaaaaBBaaaaaaaaaaaaBiM 
fiBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBfiBBBBBBBBfl 
liBBBBBBBBBBBBBBBBBBIBflBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBIBBBfl 

Kbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbi 

BBBBBBBBBB BBBBB BBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBl 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB'W^.ptBt^Wrnff.TflTJfTWTrraBBBBBBI 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB**fu^^H?J*J«^UL , UUi!A. , Ji;i'Jl’aiL : fiBBBBBBI 
BBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBtBBBBBBBBBBBBBBBBBBBBBrci^aB 
BBBBBBBBBB BBBB B BBBBB BBBBB BBBBB BBBflflr. VJClIllUII J 1 1 mil «! FAB r 5 i / K-'tllltfl £2§f 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBMBB:=====3^kiSU«i^aWMMrf*fMIBWBBBBBBBBI 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBH 
HBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBH 
HmBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBH 

Kbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb9 

■rBBBBBBBBBBBBBBaaBBBBBBBBBBBBMBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBfl 
■B1BBBBBBBBBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBBBB BBBBBBBBBBBBBBB BBBBBBBBBB BBBM 
KlWBBBBBBBBBBBBBBB BBBBBBBBBB ■BBBB*BW»r^BT~ftTI~1BBBBBBBBBBBBBBBBBBBs? CM 
■BE BBBBBBB BBBBBBBBBB BBBBBBBBBB rimwt 3(111 : t alii t'l ■BBBBB BBBBB BBBBB BBKZBI^"^B 
IBBBtlB BBBBB BBBBB BBBBB BBBBB BBBB1 iUBBJLtZ'iijJaWWittBBBBBBSBBBBBBSBaBBBBBBIM 

Ibbbeibbbbbbbbbbbbbbbbbbbbbbbbb Jbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbim 

iBBBBilBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBa 
IBBBBB BBBBB BBBBB BBBBB BBBBBBBBBB BBBBB BBBBB BBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
■BBBBt'BBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBB BBBBB BBBBB BBBBBBBBBBBBBBB BBBBB BBBM 
■BBBBB fBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
PBBBBBiIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBa 
iBBBBBB UBt^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBiBBM 
■■jjBBHBEBgBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBgEBjjM 
■■■illiflBBik'^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBltJKLra 
■BBBIBI BBBBBB^B BBBBB BBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBsg 
■BBBBfll BBBBBBBB^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBia 

■bbbbbi b bbbbbbbbb^bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbB 

■mSbBMBB BBBBBBBBBB 2WBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBB BBBBB BBBBBBBBBB BBBfl 
■■■■UBBBBaflBBBBB BBBBB BflBBBBBBBBBBBBflBBflBIBBBBBBBBBBBflBBflBBBBBBBBBBBBBH 
IBBBBBBI BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBfl 
[BBBBBBBBBBBB BBBBB BBS BBBBEBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBB ■ 

Hbbbbbbbbbbb bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbimB 

feBBBB»BBBBBBBBBBBBBBBBflBUBBBBBBBBBBBBIIBBBIB^BBBBBBBflBBBBBaBBBk!9ll 
BBBBBBBBBBBBBBBBBBBBflBBBBBBklBBBBBBBBBBBBBBBBMBBB BBBBBBBBBB BBBBflBBBWl 
BBBIflBBflBBBBBBBBBBBIBBBBBBflBk'BBBBflBBflBBBBBB^BBBBBBBBBBBBBBBBBBBBBBBBtlJHI 
BBBBBBBBBB BBBBBBBBBB BBBBBBBBB£BBBBBBBBBBBBMBBBBBBBBBBB BBBBBBBBBB BBBBJbBBI 
BBBBBBBBBB BBBBBBBBBB BBBBBBBBBBk'^BBBBBBBBB'iBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBII 
BBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBh^BBBBBBBMBBBIBBBIBBBBBBBBBflBBflBBBBBBBBBBI 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB3BBBBBr.BBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBI 
BBBBBBBBflflBBBBBBBBBBBBBBBBBBBBBBBBi*BBB r .BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBSBBBI 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBfWJBBBBBBBBBBBBBBBBBBBBBBBBBBBBrani 
BBBBBBBBBB BBBBBBBBBB BBBBB BflBBBBBBBBU'4BBBr[«B')UBBBBBBBBBBBBBBBBBBBBBBMCdl 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBKVBBUtlESBBBBBBBBBBBBBBBBBBBBBBBBBBSBI 
BBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
BBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBflBBBflflflflBBBflBBBBBBBBBBBBBBBBBBBBBBBBBflBBBB! 
'BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBiIBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBB BBBI 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB9BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
BBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBJ1BBBBBBBBBBBBBBBBBBBBBBBBBBEB'' 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB^BBBBBBBBBBBBBBBBBBBBBBBBBBBB I 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBJ 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBtgirai 
!BBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBflBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB£2BBt»1 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBJ 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
BBBBBBBBBB BBBBBBBBBB BBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBH 
BBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBl 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBJM 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB|| 

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbBI 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBra g=lg| 
BBBBBBBBBBBBBBBBBBBB BBBBBBBBBB BBBBB BBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBB^dKinl 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB! 
BBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBgj 
^^^■■■■HBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
|BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBM| 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBlI 
PMMHHmBBBBBBBBIBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBB^H 
tlBBBBBBBBBBBBBBBBBBB BBBBB BBBBBBBBBB BBBBB BBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBfl 
| BBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBH 
| BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB^BB*BH 
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FILLER TESTING 
NAS8- 36298 

U.S. POLYMERIC 0. E. 71108 


Filler Lot for NASA Lot* 2 


1. Carbon Content# X 



SAMPLE 



QAI-5560 


*?A-j 


*2*>z2 

#2A-3 




99.31 


99. 18 

99.40 



NASA LOT# 

2 

AVERAGE 

99. 30 


2. Aeh Content# X 


0.0 


0.0 

0.0 


PTM-71B 


2x4 


0.0 

0.0 



AVG. 

0. 0 


0.0 

0.0 



NASA LOT* 

.2 

AVERAGE 

0.0 


3. Atomic Abeorption# ppm 


#2A-1 


#2A-2 

#2A-3 

L0T#2 

CTH-S3B 






AVG. 

(Valuee are average of 

Na 

7.0 


7.5 

9.0 

7.8 

2 determinations) . 

K 

l.S 


1.0 

2. 5 

1.7 


Ca 

2. S 


1.3 

2.0 

2.0 


Mg 

0.0 


0.0 

0.0 

0.0 


Li 

0.0 


2x4 

2x4 

0.0 


TOTAL 

11.0 

10. 0 13. 5 

11.5 

3a. Moisture Content# X 


.041 


.034 

.039 


CTM-53B 


x.gai 


.020 

1 94.3. 



AVG. 

.036 


.027 

.042 



NASA LOT# 

2 

AVERAGE 

.035 


3b. Ash Content# X 


0. 005 


0.000 

0.015 


CTM-53B 


9-222 


9,922 

9x9.22 



AVG. 

0.003 


0. 013 

0. 008 



NASA LOT# 

2 

AVERAGE 

0. 008 


4. pH# Units 


4. 60 


4.40 

4. 50 


ASTM D1312 


4. 60 


4.60 

4-79 



AVG. 

4. 60 


4. 50 

4.60 



NASA LOT# 

2 

AVERAGE 

4. 57 


S. Particle Size# microns 

AVG. 

.56 


.57 

.52 


S. E. H. procedure 

Maximum 

.90 


1.25 

1. 17 


(Average values are 

Minimum 

.23 


.20 

.25 


of 20 determinations) 

Std. Dev 

.22 


.28 

.24 



NASA 

LOT# 2 AVERAGE SIZE .55 


6a. TGA# -C at 50X Loss 


842 


850 

857 


CTM-51 

NASA LOT# 

2 

AVERAGE 

850 
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E i Ul£ M for HASA Ls.t » . 2 . 

Sb. TGA See Charts 6A-6C 

CTH-51 


Particle Size Distribution 
CTM-72 

See Charts 

7A-7C 


Particle Size, alcrons 

#2A-1 

♦2A-2 

&2.A- 

CTM-72 

.66 

.97 

.95 


.65 

1^08 



AV6. . 66 

1.02 

.94 


NASA LOT# 

2 AVERAGE 

.94 


U. S. Poly aerie 
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RDS 14A - 14B 

NHR 15A - 15B 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 
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39. 4 38. 2 

Lot# 2 AVERAGE 38.8 

See Chart 7A-7B 

190 189 

Lot# 2 AVERAGE 190 

See Chart 8A-8B 

See Chart 9A-9B 


1600 1631 

Lot# 2 AVERAGE 1716 

See Chart 10A-10B 


TWX (910) 595-1130 • FAX # (714) 549-2858-5-2407 



USP-39A Ream Lot for HASA Lot# 2 


Page 2 of 2 


11 . 

12 . 

13. 

14. 

15. 


pH, units 



*2zl 

#2-2 


CTM-1B 



8. 4 

8. S 



Lot# 

2 

AVERAGE 

8. 5 


Phenol Content, X 



13. 29 

13. 65 


CTM-55 Appendix 1 



12. 94 

13. 31 



AVG. 


13. 12 

13. 48 



Lot# 

2 

AVERAGE 

13. 30 


Chang's Index, ml. 



23. G 

23.8 


CTM-5B 

Lot# 

2 

AVERAGE 

23.7 


RDS, Minimum Viscosity, cps. 



Min. Vise. 

•c 

CTK-57A 

#2-1 


172 


114 


#2-2 


124 


114 


AVG. 


148 


114 


See Charts 14A-14B 

NMR See Charts 1SA-1SB 

Vendor procedure 


U. S. Polymeric 


M- 

Hamid H. Quraishi, Manager 
Quality Assurance Department 


TYPICAL GAS CHROMATOGRAPH SET-UP 


Operator C 
Column. w 

Length 
Die 


EZZI 


Liquid Phase 'PtH<XK? 
Support 

Mesh XdUxO 


Carrier 6as. 
Rotameter. 


14 ev 


Inlet Press psig 

Rate ml/min 

CHART SPEED _______ 

SAMPLE j3lfC 

Size .. (?/l 


Date laJlilfe. 

Detector 

Voltage 

Sensit. 


Flo* Rates, ml/min__ 
Hydrogen \£L Ai r 7 ^ 

Scavenge 

Split 

Tomperature. °C 

Pet. «2PV |nj.a& 
Column initial 
Final , 

Rate _..5ggiftItZ 

Solvent 3} 

Concn. ^2J 


g 




GAS CHROMATOGRAPHY STANDARD SOLVENT 


TEST METHOD CTM-55 

STANDARD SOLVENT/MONOMER RETENTION TIME (MINS.) 


MEOH 

.6 

ETHANOL 

1.18 

MECL2 

1.28 

ACETONE 

1.45 

I PA 

1.83 

THF 

3.08 

ACETONITRILE 

3.2 

CRESOL 

4.03 

MEK 

4.08 

FURFURAL 

15.03 

TOLUENE 

17.98 

CHLOROBENZENE 

19.6 

PHENOL 

22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 
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I 

I 

I 


r 

\ 


L 

L > 


VERTICAL SCALE FACTOR IX 

6 . 


• 7 


Hi 


19 . 


£. _ 


I 


L \ 

I HAL FULL SCALE MV . = 1080 00 




1 AMPLE : US P'39 A 2-1 
“ ISC. C=0 11190 €MS/ML 

| I ME- 1 2 : 59 


r 


BATE ' 12 

'11/86 




SAM 

? LE USF39A 2-1 



OPERATOR 

JGZ 




MIS 

C C*0. 11190fiKS/FfU 



luN 

TIME 

3 0 . 0 y 

MINUTES 



TIM 

L 1 2 : 59 



©ELAY T! 

= : 0.00 




DATE : 12/11/86 



CHAN = 0 





OPERATOR « JGZ 



b 

RET 

er AK 

AREA 

8 

PEAK 

RUN 

TIME’ 38.00 MINUTES 


Tio 

TIME 

- EA 

• • 

L 

HT. 

DELAY TIME : 0.08 








— 

CHAN : 0 



1 2 

€3 

“fiA4 

. 675 

w* 

358 

PK 

RET PEAK AREA 

6 

PEAK 


1 €5 

7973© 

1 .953 

C 

1146? 

NO 

TIME AREA X 

L 

HT . 

. e 

1 78 

201690 

4.940 

*- 

11452 

— 


— 


7 

3 . 30 

3335700 

81 . 708 

3 

90562 





1 s 

5 68 

6073 

. 149 

4 

251 

5 

1 65 79738 1.965 

2 

11467 

9 

5 . 55 

5751 

. 141 

4 

417 

6 

1 . 78 201690 4 . 972 

V 4 

11452 

,10 

f 0 3 

4291 

. 105 

4 

182 

7 

3 3© 3335706 82.225 


98562 

11 

6 3 8 

4282 

. 105 

4 

172 

19 

11.70 13778 .348 

3 

767 

Pi 2 

c . 95 

1101 

©27 

4 

80 

34 

21.85 68060 1.678 

2 

10696 

19 

11.70 

13770 

. si si 1 7 

3 

767 

35 

22.80 357860 8.821 

2 

14615 

|25 

1 6 . 27 

1 K £- 

026 


61 





34 

21 85 

K i & c» 0 

1 . 667 

2 

10096 

TOTAL AREA* 4856818 



35 

£2 0O 

3:7 8 6 0 

8 .766 

2 

14615 

THRESHOLD* 1 



{ 






MIN 

FK WIDTH* 15 



ITOTAL AF:EA= 408 

2456 



AREA REJECT* 10808 




THRESHOLD* 1 
MIN FK. WIDTH* 15 
ftR'Pfi REJEC t = 1000 
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l** REAL TIME CHROMATOGRAM *** 



M I SC C=0 . 1 0080 QKSXML 

|lIME- 14:47 
DRTE: 12/11/86 
- OPERATORS JG2 

■RUN TIME: 30.00 MINUTES 

DELAY T IME: 0.60 

I CHON : 0 

PR PET PERK fiREfi B PERK 
NO TIME OREO X L HT . 


2 


63 

2693 

061 

w 

360 

c 

w 

1 

68 

298230 6 

703 

2 

11370 

6 


38 

3695300 63 

649 

3 

89961 

7 

5 

08 

4838 

109 

4 

199 

8 

5 

58 

4532 

102 

2 

4 78 

16 

11 

70 

14184 

319 

3 

714 

34 

21 

88 

53228 1 

196 

2 

10083 

35 

W y, 

03 

376520 8 

462 

3 

14774 


TOTRL AREA* 4449524 
THRESHOLD* 1 
MIN PR . WIDTH* 15 
ftREfi REJECT* 1060 


VERTICAL SCALE FACTOR IX 



SAMPLE: US r 39A 2-2 
MI SC . C * 0 . 10080€MS/|fL 

TIME: 14 47 

DATE- 12'll/86 
OPERATOR : JGZ 

RUN TIME: 30.00 MINUTES 

DELAY TIME: 0.00 
CHAN: 0 


PK 

NO 

RET 

TIME 

PEAK 

AREA 

AREA 

V. 

B 

L 

PEAK 

HT. 

5 

1 . 68 

29823© 

6 . 7 42 

2 

11376 

6 

3.38 

3695300 

83 . 542 

3 

89961 

34 

21 88 

53228 

1 . 203 

2 

10083 

35 

22 . 03 

376520 

8.512 

*7 

w 

14774 


TOTAL AREA* 4423278 
THRESHOLD* 1 
MIN PK.HIDTH* 15 
AREA REJECT* 1500© 
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100 180 260 340 420 500 580 660 740 820 900 

Temp (Dog C) 

Bsckman Indus+rhsr ANALYTICAL LABORATORY SERVICES 







ioo 


150 


200 


250 


300 


TEMPERATURE. C C CCHRQ.'- 


















ioo 


150 


200 


250 


300 


TEMPERATURE. °C CCHRO 
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DATA FILE A: PHEN020. HDR TAKEN 09-01-1986 15:13:56 

AREA PERCENT REPORT -«-**-it-**** 

***************************************************************************** 

* Sample Name: USP39A , 2- 1 , C=5 . 555 Operator Initials: JGZ 

* Date: 09-01-1986 15:13:56 Method: PHENOLIC DATA FILE: A: PHEN020. PTS 

* Interface: 4 Cycle#: 20 Channel#: 0 Vial#: N.A. 

* Starting Peak Width: 10 Threshold: .01 

***************************************************************************** 

* Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18 

* Solvent Description: THF/ WATER, 2:1 BY WEIGHT 

* Operating Conditions: R.T., FL0WRATE=1.5 ML/MIN 

* Detector 0: 220NM/.5AU Detector 1: 

* Mi sc. Information: LENGTH=25 

****************************************************************************** 
Starting Delay: 0.00 Ending Retention Time: 10.00 

Pk Ret Peak Area B Peak Normalized Area/ 

No. Time Area 7 . L Ht. 7 . Height 


1 0.73 2256 1.2208 1 562 2.392 4.0 

2 1.82 94314 51.0355 2 5417 100.000 17.4 

3 1.97 29598 16.01602 5094 31.382 5.8 

4 2.07 58633 31.72782 5278 62. 16B 11.1 

Total Area: 184B01 Area Reject: 1000 One sample per 1.000 sec. 
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DATA FILE A: PHEN027. HDR TAKEN 09-05-1986 11*31*38 

**•»•»■»**« AREA PERCENT REPORT «•*»***** 
****************************************************************************** 


Operator Initials: JGZ 
DATA FILE* As PHEN027. F'TS 
Channel#: 0 Vial#: N.A. 


* Sample Name: USP39A,2-2,C=6. 99 

* Date: 09-05-1986 11:31:38 Method: PHENOLIC 

* Interface: 4 Cycle#: 27 

* Starting Peak Width: 10 Threshold: .01 

•****************************************************************************** 

* Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18 

Solvent Description: THF/ WATER, 2:1 BY WEIGHT 

Operating Conditions: R.T., FL0WRATE=1.5 ML/MIN 

Detector O: 220NM/.5AU Detector 1: 

Mi sc. Information: LENGTH=25 

****************************************************************************** 
Starting Delay: 0.00 Ending Retention Time: 10.00 


Pk 

No. 

Ret 

Time 

Peak 

Area 

Area B 
X L 

Peak 

Ht. 

Normalized Area/ 

*/. Height 

2 

1.82 

96860 

53.0012 2 

5305 

100.000 

18.3 

3 

1.97 

28712 

15.7109 2 

4980 

29.643 

5.8 

4 

2.07 

57179 

31.2879 2 

5119 

59.032 

11.2 

Total 

Area: 

182750 

Area Reject: 

1000 One 

sample per 


1.000 sec. 


i 

i 

1 



6PC CALIBRATION PLOT 


*** Calibration Data *** 
Calibration Name: 

Mi sc Information: 


Fit Type: 3 

Log Mol Wt * A + Bx + Cx~2 + Dx^3 
A* 2.533977 B« 2.115815 C« -.5646324 

Coefficient of Determination: 0.9902 

Ret Time Molecular Weight 


D* 3. 606432E-02 


Log Mol Wt 


3.50 
4.33 
4.83 
5.09 
6.00 
7. 17 

7.50 


35000 

15000 

3600 

2350 

570 

92 

72 


4.544 
4. 176 
3.556 
3.371 
2.756 
1.964 
1.857 


Log Nol Wt 
5 E 

ib r 


GPC CALIBRATION PLOT 



4.8 S.B 6.8 
Retention Tiee or Vo I one 



chart 10A 


)ATA FILE A: GPC33. HDR TAKEN 08-05-1986 17s47:28 


-K- *♦€- -K- HMr -*€- HNr - 


GPC REPORT *^**-if*4f* 


^****************************************************************************** 
* Sample Names USP39A 2-1=2.68 Operator Initials: GBF * 

I * Dates 08-05-1986 15s 48 s 25 Methods DATA FILE: A:GPC33.PTS * 

k Interfaces 5 Cycle#: 33 Channel#* 0 Vial#: N.A. * 

* Starting F'eak Width: 60 Threshold: 0 * 

******************************************************************************* 
ft Instrument Types HPLC/ BECKMAN Column Types ULTRASTYRAGEL 500A * 

ft Solvent Descriptions THF * 

* Operating Conditions: T=35C FL0WRATE=2. OML/MIN * 

'wt Detector 0: 254NM/. 1AU Detector 1: * 

m Mi sc. Informations CAL I BRAT I ON/ BPC * 

™*********^********************************************************************* 
1 Starting Delays 0.00 Ending Retention Times 10.00 

Calibration files GPCPHEN 
Hiolecular Weight Distribution Averages 


Baseline TIMES: 
process TIMES: 
ffotal Areas 
, Mw= 

— Mn= 

■“Iw/Mn® 


Mv* 

I 


3.85 to 
3.85 to 
243177 
1800 
334 
5.3756 
4852 
1551 


10.00 

10.00 


MW: 

MW: 


22295 to 
22295 to 


2 

2 


I 


*/ Area 
2.7 


Log Hoi Ut vs. Areax-Cwx 



Cum x 

188 


75 


58 


25 


Hoi Ut 5 
18 


18 


18 


18 


18 


18 


OF. JOIN AL PAGE IS 
OE POOR QUALITY 
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rA FILE A: GPC34 . HDR TAKEN 08-05-1986 17:50:20 


******** 


C3F>G REPORT 


******** 


Wt**************************************************************************** 
Sample Name: USP39A 2-2=2.68 Operator Initials: GBF * 

f ate: 0B-05-19B6 16:04:45 Method: DATA FILE: A:GPC34.PTS * 

nterface: 5 Cycle#: 34 Channel#: O Vial#: N.A. * 

Starting Peak Width: 60 Threshold: 0 * 

r *********** ***************************************************************** 
Instrument Type: HPLC / BECKMAN Column Type: ULTRASTYRAGEL 500A * 

Solvent Description: THF * 

Operating Conditions: T=35C FL0WRATE=2. OML/MIN * 


Detector 


■ Detector 0: 254NM/.1AU Detector 1: * 

P Mi sc. In-formation: CAL I BRAT I ON /GPC * 

****************************************************************************** 

t rtinq Delay: 0.00 Ending Retention Time: 10.00 

i brat ion -file: GPCPHEN 
plecular Weight Distribution Averages 


eline TIMES: 
cess -TIMES: 
al Area: 


3.85 1 
3.85 1 
198243 
1631 
328 
4.9600 
4349 
1407 


10.00 

10.00 


22295 

22295 


■ '7INAI. ?A.C-E IS 
>00 c SUaJOTY, 



Hoi Wt 5 
16 


6 




1.0E4 


DIART m 



i 

hi 


(V > 3SI0d 


*V13 





Rheometrics RECAP II 


>Jeri ment No. : 2 Sample No. : 1 

itle: 

FINGERPRINT VISCOSITY PROFILE USP 39 A RESIN NASA L0T2-1 
per a tor : CP 

l^jje and Time s Friday, August 15, 1986 - 12 j30:37 

perating Mode : DYNAMIC 

I 

Jiep Type : CURE 

f metry : DISK b. PLATE 

RADIUS s 25.00 

| GAP : 0.50 

Res : 

FRA IN =50/1 

JQUENCY =10 RAD/SEC 

I 

I 

I 

I 

I ORIGINAL PAGE IS 

1 OF. POOR QUALTOfi 


r^r i wni'!T 


T A wwww ^ i : » . \ . O. . j 7 TT I - ’ 


1 

ETA* 

ETA ' 

ETA" 

f UnGLitz 

TIME 



POISE 

POISE 

POISE 

GRAMS-CM 

MIN. 



2. 489e+003 

2. 4BSe*003 

4 . S44e+001 

3. 1729+002 

2 . 000e-00 1 

o 
— * 

1 2 

2. 6 4 2b +00 3 

2 • 64 1 e+003 

4.082e+001 

3. 370©+ 002 

1 . OOOe+OOO 

2 • 

VB -r 

O* 

2. 428S+003 

2. 42Se+003 

3. 158e+001 

3. 0+39+002 

2. OOOe+OOO 

•-« * 

4 

2. 051 e+003 

2. 051 e+003 

3. 626e+001 

2. 6079+002 

3. OOOe+OOO 

3. 

1 5 

1 • 636 e+003 

1 • 636e+003 

3.61 2e+00 1 

2. 076e+002 

4 . OOOe+OOO 

O » 

■ 6 

1 . 2S3e+003 

1 • 29 2 e+003 

3. 520e+001 

1 „ &25e+002 

5. OOOe+OOO 

3, 

7 

9. 853e+002 

9. 849e+002 

3 . 027e+00 1 

1 - 245e+002 

6. OOOe+OOO 


■ 8 

7. 55 5© +00 2 

7. 550e+002 

2. 754e+001 

9 • 537 e+00 1 

7. OOOe+OOO 

0* a 

1 9 

5. 796e+002 

5. 7S0e+002 

2.598e+001 

7. 296e+001 

8 . OOOe+OOO 

4. 

10 

4. 4 7 ?e +002 

4. 473e+002 

2. 357e+001 

5. 638e+001 

9 „ OOOe+OOO 

4. 

11 

3. 477e+002 

3. 469e+002 

2 . 268e+00 1 

4, 376e+001 

1 . 000e+00 1 

4. 

Il2 

2. 715e+002 

2. 706e+002 

2. 1 7 i e+00 1 

3.4149+001 

1 . 1 00(2+00 1 

4, 

■l3 

2. 136e+002 

2. 126e+002 

2- 044 e+00 1 

2. 686©+001 

1 . 200e+00! 

4, 

14 

1 . 693e+002 

1 . 0 3 0e+002 

2 . 056e+00 1 

2. 1269+001 

1 . 300® +00 i 

5 . 

■15 

1 » 37 1 gf+002 

1 • 356e+002 

2. 031 e+00 1 

1.7239+001 

i . 400e+001 

5 a 

■ I* 

i . 1 1 oe +002 

1 . 094e+002 

1 . 899e+001 

i « 394e+001 

1 m 500© +00 1 

5. 

; 17 

9 . 0 A 1 e+00 1 

B. 87Be+001 

1 . 708e+00 1 

1 . 135e+001 

1 . 600e+00 1 

5 a 

■ 18 

7. 490e+001 

7. 343e+00i 

1 . 478e+00i 

9. 399e+000 

1 . 700e+00 1 

5 • 

I 19 

6. 24Se+001 

6. 1 1 6 e+00 1 

l . 2809+00 1 

7 m 843e+00o 

1 . BOOe+OOl 

6 a 

r 20 

5. 336s +001 

5. 221 e+00 1 

1 . 1 05e+00 1 

6. 6 92 e+000 

1 . 900e+00 1 

6 . 

1 21 

4.604©+001 

4. 506e+001 

9.4379+000 

5. 777e+000 

2 . OOOe+OO 1 

6. 

■ 22 

3. 975e+00 1 

3.S97&+001 

7. 829e+000 

4 « 9 55©+ 000 

2. 100e+001 

6. 

■ 23 

3. 419e+001 

3- 3 57 e+00 1 

6. 4809+000 

4 « 29 1 e+000 

2 . 200e+00 1 

6. 

24 

2 . 97 1 e+00 l 

2. 916e+001 

5. 717e+000 

3- 73 i e+000 

2 . 300e+00 1 

7. 

■ 25 

2- 574e+001 

2.5229+001 

5. 128e+000 

3 - 229e+000 

2 . 400e+00 1 

7. 

■ 26 

2 • 2 30©+ 00 1 

2. 191 e+00 1 

4.11 Oe+OOO 

2 « SOOe+QOO 

2. 500© +001 

7. 

27 

1 . 940©+001 

1 . 907&+001 

3. 540b+000 

2. 434&+000 

2.6 0 0 e + 0 0 1 

7. 

-23 

1 . c90e+00 i 

1 . 657e+001 

3. 29Se-*-000 

2. 121e+000 

2. 7009+001 

7. 

■ 29 

1 . 4B0e+001 

1 . 453e+00 1 

2.31 6e+000 

1 . 857 e+OOO 

2 . SOOe+OO 1 

8. 

P 30 

1 . 32Se+001 

1 . 299e+001 

2.741 9+0 0 0 

1 . 667e+000 

2 . 900e+00 1 

S. 

31 

1 . 12543+001 

1 . 1059+001 

2 . 093e+000 

1.411 e+000 

3. OOOe+OO 1 

e. 

I 32 

1.007s+001 

9. 9179+000 

1.751 9 -*-000 

1 . 26 4 e+000 

3. 1 00e+00 1 

9. 

■ 33 

9. lS5e+000 

9. 050e+ 0 00 

1 . 5739+000 

1 . 1 5 2 e+000 

3.2009+001 

s. 

34 

7.91 2e+000 

7. S27e+000 

1 . 152e+000 

9. 9300— 001 

3 . 300e+00 1 

9 . 

|35 

7. 1 92 e +000 

7. 145e+000 

8. 1959-001 

9 . 030©-00 1 

3. 400s?+001 

9 . 


6. 3 1 5e+000 

6. 2339+000 

6.3169-001 

7. 925e— 001 

3. SOOe+OO 1 

9 . 

37 

5 . 609e+000 

5. 600e+000 

3. 2019-001 

7. 04 4 e— 001 

3. 600f3+001 

9 . 

33 

4 . 670e+000 

4 . 65Se+000 

3. 331e—001 

5. 86Ce-ODl 

3. 700e+001 

9 . 

■ 39 

4. 120e+00 0 

4. 1 20e+000 

0. OOOe+OOO 

5. 175e-001 

3. SOOe+OO 1 

1 . 

■40 

3. 470e+000 

3. 470e+000 

a . 507e— 002 

4 . 352e— 00 1 

3. 900e+001 

1 . 

41 

2. 989e+000 

2. BE9e+000 

0. 0009+000 

3. 627e-001 

4. 00 Os +001 

1 . 

1 42 

2. 743e+000 

2. 724e+000 

3. 1609-001 

3. 445e— 001 

4. lOOe+OOl 

1 . 

|43 

2. 657e+000 

2.581 e+000 

6. 31 Oe— 001 

3. 3359-001 

4. 200e+001 

1 . 

44 

2. 102e+000 

2. 053e+000 

4. 494e-001 

2. 642e-001 

4 . 300 e+00 1 

1 . 

1 45 

1 . 90 Be +000 

1 . S52e+000 

4. 51 9e— 001 

2. 394e— 001 

4.400e+001 

.1 . 

46 

1 . 720e+000 

1 . 672e+000 

4 . 0729—00 1 

2. 162e-001 

4 . SOOe+OO 1 

1 . 

*47 

2 . 29 6 e +000 

2 . 202s+000 

6.523e-0Ol 

2.8849-001 

4 . 600e+00 1 

1 . 

43 

| 

2 . 627c+000 

2. 56 9 e +000 

5. 5079-001 

3. 30 le— 001 

~4. 700e+00i 

1 . 

|49 

2 . 3S3e+000 

2 . 7B3e+000 

7. 547e— 001 

3.621 e-00 1 

4 . BOOe+OO 1 

1 . 

1 50 

1 

I 

3. 024 ©■*■000 

2. 303e+000 

1 . 135e+000 

3. 799e— 001 

4. 900e+001 

1 . 

I 
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TEMP* 
DEG. C 
SCO 5+00 i 
900 e+00 1 
OOOe+OO 1 
1 00e+00 i 
300&+001 
500 e+00 i 
600e+00 1 
900©+C 0 1 
OOOe+OO i 
200e+001 
-0C-+001 
600&+00 1 
50 Os +001 
1 00e+00 1 
300 b+ 001 
5 00© +001 
70 Os +00 1 
900 b+ 00 1 
1 00e+00 1 
300e+00i 
5003+001 
700 b+ 00 1 
900e+00 1 
000e+00 1 
300©+00 1 
*00e+00 t 
600e+00i 
SOOe+OO X 
OOOe+OO i 
2 00© +00 1 
& 0-3+001 
600e+00 1 
SOOe+OO 1 
OOOe+OO 1 
200e+00i 
4003+00 1 
600© +001 
SOOe-OO t 
000© +002 
020© +002 
040b +002 
060© +00 2 
0B0b+ 002 
100.3+002 
1 20©+002 
140e+002 
1 60 e+00 2 
i 70=? +002 
1 90e+002 
2 1 0e+002 




3 A FINGERPRINT 


NO. 




1 




I 

I 
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I 

I 

I 

I 

I 

I 
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E~A* 

POISE 

2. 642e+000 
3. 438e+000 
4. 448e+000 
5. 984e+000 
9.31 7e+000 
1 . 470e+001 


VISCOSITY PROFILE USP 39A RESIN NASA L0T2-1 


ETA' 

POISE 

2. 503e+000 
3. 279e+000 
4 . 263e+000 
5.761e+000 
S. 9S8e+000 
1 . 401e+001 


ETA" 
POISE 
S . 45 I e— 00 1 
1 . 035&+000 
1 . 269e+000 
1.61 Be+OOO 
2. 454e+000 
4 . 424e+000 


TORQUE 
BRANS— CM 
3. 320e-001 
4. 316e— 001 
5.5SSe-001 
7. 514e-001 
1 . 171 e+000 
1 . B45e+000 


TIME 

MIN. 

5. 000e+00 1 
5. 100e+001 
5. 200e+00 1 
5.300e+001 
5. 400e+00 1 
5. 500e-*-001 


ORIOTNAL r A-OC 15 
OF POOR QUAUTK 


TEMP 
DEB. C 
1 . 230e+00 
1 . 250e+00 
l . 270e+00 
1 . 290e+00 
1 . 

1 • 33ue+0v 


M KJ KJ M f J f J 






Rheometrics RECAP II 



i 


peri men 
■l BS 


t 


No. 


e Nu« * 


3 BA FINGERPRINT VISCOSITY PROFILE USP 



ator 


s CP 


1 


39 A RESIN NASA L0T2-2 


and Time s Friday, August 15, 
:Jp~ating Mode : DYNAMIC 

Type s CURE 

omstry : DISK 8< 

■ RADIUS 
GAP 

I 

(EOUENCY =10 RAD/SEC 



PLATE 


25.00 
0 . 50 


I 

I 

I 

I 

I 

I 

I 

I 


I 


I 

I 

| 
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19B6 - 13:50:5: 


'ivj.nnw. v/'cv s? 
ls soo & su/jjrnL 


ASA 

FINGERPRINT 

VISCOSITY PROFILE USP 39A RESIN NASA 

L0T2-2 


1 

ETA* 

ETA' 

ETA" 

TORQUE 

TIME 

TEMP 


POISE 

POISE 

POISE 

GRAMS-CM 

MIN. 

DEG. C 

|1 

2 - 74Se+003 

2. 747e+003 

4. 963e+001 

3- 500e+002 

2. OOOe— 001 

3. 20 Oe+OO 1 

|2 

2- 751 *+003 

2 . 750e+003 

5. 589e+001 

3. 5v3e+002 

1 . OOOe+OOO 

3- 200e-*-001 

3 

2 r 407e+003 

2. 407e+003 

4. 550e-*-001 

3. 062 e+002 

2. OOOe+OOO 

3. 300e+0C ;* 

■ 4 

1 . 952e+003 

1 . 952*+003 

4. 1 34e+001 

2. 476e+002 

3. OOOe+OOO 

3. SOOe+OOl 

|5 

1.521 e+003 

1 - 520e+003 

3. 4B9e+001 

1 . 925&+002 

4 . OOOe+OOO 

3. 600e+001 


1 . 181 e+003 

1 . 1 80e+003 

3. 659e+001 

1 . 493e+002 

5. OOOe+OOO 

3, SOOe+OOl 

7 

9. 01 4e+002 

9.01 0e+002 

2.717e+001 

1 . 137c-+002 

6. OOOe+OOO 

4 « 000e+00 1 

I s 

6 . 85 1 e+002 

6. 845e+002 

2 . 800e+00 1 

8. 640e+001 

7 . OOOe+OOO 

4. lOOe+OOi 

■ 9 

5.225*+002 

5. 219e+C>02 

2. 522e+001 

6. 579e+001 

8. OOOe+OOO 

4 . 300e+00 1 

10 

4.01 3e+002 

4. 007e+002 

2. 1 74e+00 i 

5. 052e+001 

9. OOOe+OOO 

4. SOOe+OOl 

|1 

3. 136e+0p2 

3. 1 29e+002 

2. 112&+001 

3.947e+001 

1 . OOOe+OOl 

4 , 700e+00 1 

I 2 

2 . 457e+002 

2. 449e+002 

2. 013e+001 

3. 090e+00 1 

1 . 100e+001 

4 . 900e+00 1 

13 

1 . 93Se+002 

1 . 92B&+002 

1 . 994e+001 

2 » 436e+001 

3 . 200e+001 

5. 100e+001 

W 4 

1.561 e+002 

1 . 549e+002 

1 . 938e+001 

1 . 961 *+001 

1 . 300e+00i 

5. 300e+00 i 

I 5 

1 . 257e+002 

1 . 244e+002 

1 . 839e+001 

1.580e+001 

1 . 40 Oe+QOl 

5. SOOe+OOl 


1 . 014e+002 

1 , 003e+002 

1 .543e+001 

1 . 273e+001 

1 .500e+001 

5. 700*+001 


8 . 340e+00 1 

8. 234e+001 

1 . 320e+001 

1 . 047e+001 

1 . 600e+00 1 

5. 900e+001 

fe 8 

7. 033e+001 

6. 940e+001 

1. 1 45e+001 

8. 840e+000 

1 . 700e+00 1 

OOOe+OOl 

P 9 

5. 969e+001 

5. 884*+001 

1 . 001 e+003 

7. 496e+000 

1 . BOOe+OOl 

6. 200e+001 


5. 047e+001 

4. 972e+001 

8. 644e+000 

6 . 340e+000 

i . 900*+001 

6. 400e+00 1 

tf 1 

4 . 340e+001 

4.276e+00! 

7, 4/iOe+OOO 

5 • 447e+000 

2. OOOe+OOl 

6. 600e+001 

K 2 

3. 759e+001 

3. 70ie+001 

6. 560e+000 

4 . 720e+000 

2. 100e+001 

6. 800e+001 

p3 

3.21 5e+00 1 

3. 16Be+001 

5.477*+000 

4 . 034e+000 

2. 200e+001 

7. OOOe+OOl 

2 4 

2. 777e+001 

2. 73£>e+001 

4. 723e+000 

3. 4S6e+000 

2. 300e+001 

7. 200e+00 1 

|5 

2. 37Oe+0Ol 

2. 333&+001 

4. 1 72e+000 

2. 977e+000 

2. 400e+001 

7. 400e+001 


2. 079e+001 

2. 049&+001 

3. 492e+000 

2. 609e+000 

2. 500e+001 

7 . 600e+00 1 

27 

1 .794e+001 

1 . 770e+001 

2. 927 e+000 

2.253e+000 

2. 600e+00i 

7. 700e+001 

I S 

1 . 506e iJ -001 

1 . 483e+001 

2. 647e+000 

1 . 890e+000 

2. 700e+001 

7. 900e+001 

P 9 

1 . 327e+001 

1 . 309e+00 1 

2. 1 97*+000 

1 . 666e+000 

2. BOOe+OOl 

8. iOOe+OOl 


1 . 166e+001 

1 . 1 54e+00 1 

1 . 650e+000 

1 . 463e+000 

2. 900e+001 

8 . 300e+00 1 

£i 

9. 73Ee+000 

9. 579&+000 

1 * 74Se+000 

1 . 222e+000 

3. OOOe+OOl 

8. SOOe+OOl 

|2 

S. 840c.- +000 

8. 742e+000 

1.311 e+000 

1 . 1 10e+000 

3. 100e+001 

8. 7P0e+001 

%3 

8. 0S8e+000 

7 . 995e+000 

1 . 222e+000 

1 . 0 1 5 e+000 

3. 200e+001 

8 . 9 00 e +00 1 

34 

7. 169e+000 

7. I05e+000 

9. 554e— 001 

9 . OOOe— 00 1 

3. 300e+001 

9. iOOe+OOl 

l 5 

5. 902&+000 

5. 868&+000 

6. 306 e— 001 

7. 406e— 001 

3. 400e+001 

9. 300e+001 

Is 

5. 403e+000 

5 . 353e+000 

7. 36Se— 001 

6. 783e-001 

3 . 500e+00 1 

9. SOOe+OOl 

37 

3. 945e+OCO 

3. 945e+000 

3.298e-002 

4.951 e— 00 1 

3. 600e+001 

9 . 70 Oe + 0 0 1 

f S 

3. 514e+000 

3. 503e+000 

2. 691 *-001 

4.41 0e-00 1 

3. 700e+00 1 

9. 900e+001 

I 9 

3. 057e+000 

3. 055e+000 

1 . 02Be— 00 1 

3. 835*— 001 

3. BOOe+OOl 

1 . 000e+002 

40 

2. 824e+000 

2. 824 e+000 

5. 250e— 002 

3. 546e— 001 

3. 900e+001 

1 . 020e+002 

#1 

2. 639e+000 

2. 638e+000 

5. 00Be-002 

3. 31 Oe— 001 

4. OOOe+OOl 

1 . 040e+002 

I 2 

2. 532*+ 000 

2. 532e+000 

0. OOOe+OOO 

3. 180e-001 

4. 1 00e+00 1 

1 . 060e+002 

1-3 

2 . 625e+000 

2.61 9e+000 

1 . 7Ble— 001 

3. 298e— 001 

4. 200e+001 

1 . 0S0e+002 

44 

2.504e+000 

2. 427e+000 

6. 148e-001 

3. 143e-001 

4 . 300e+00 1 

1 . 1 00e+002 

I 5 

1 . 607e+000 

1 . 519&+00P 

5. 247e— 001 

2. 019e— 001 

4 . 400e+001 

1 . 1 20e+002 

is 

1 . 244e+000 

1 . 234e+000 

1 . 5S3e— 001 

1 . 560e-001 

4 . 500e+00 1 

1 . 1 4 Oe+OO 2 

47 

2. 42 1 e+000 

2. 362P+000 

5. 321 *-001 

3. 040e— 001 

4. 600e+001 

1 . 160e+002 

t 9 

3. 097e+000 

2. 937e+0O0 

9.81 5e— 00 1 

3. 8S8e-001 

4. 700e+001 

1 . 1 80e+002 

t 9 

2. 6B4 e+000 

2 . 593e+000 

6.906&-001 

3. 370e— P01 

4.800C+001 

1 . 200e+002 

50 

2 . 32 1 e+000 

2 . 208e+000 

7. 159e— 001 

2. 914e— 001 

4. 900e+001 

1 . 220e+002 


I 
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ETA* 

ETA ' 

ETA" 

TORQUE 

TINE 

TEMP 


POISE 

POISE 

POISE 

GRAMS— Chi 

MIN. 

DE3. C 

51 

2. 992e+Q00 

2- 793e+000 

1 . 074e+000 

3. 755e-001 

5. OOOe+OOl 

1 . 240e+002 


3. 334e+000 

3. 139e+000 

1 . 1 23e+000 

4. ISSe-OOl 

5. 100e+001 

1 . 250e+002 

53 

4. S23e+000 

4 . 690e+000 

1. 125e+000 

6. 053e— 001 

5. 200e+001 

1 . 270e+002 

54 

6 . 37 6e+000 

bm 1676+000 

1.61 7'e+OOO 

S. 006e— 001 

5. 3Q0e+G01 

1 . 290e+002 

55 

1 . 043e+00 1 

9. 972e+000 

3. 074e+000 

1 . 309e+000 

5 . 400e+00 1 

1 . 3 1 0e+002 


I 

I 

I 

I 

I 

I 

I 

I 

I 
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I 


ORIGIN . . OA.GB IS 

OF POLii QUALITY 



Sjl 

Jnal' page § ** 
poR quality « 


o 

N 

* 

• 

% 

_ 

._; 

CO 

H. 

> 

N 



S 

* 




* 


• 

Vi 


J 



£ 

> 


SOLVENT ONLY 
SCAN 



p 2 

" 5 
2 


to 


UJ 


z 

UJ 
> 
— J 


UJ 


^ ° o 
co co O 


?□ 

< 


1C 

I 

£ 

o 



3 O S 
z uj JHw 
< co IT H > 
* - I U UJ 

uj }r ^ 
2 9 c 
£ 

ft. o. c i 

UJ UJ m P 

SSlLff 


J - 
i "vj 

« °*i 

R 4 . 

p: k 
i 

+i 

: 

t 

o 


O 
CO OJ 

IM « 


s g ? 


j§Sf 

M U 3 « 

z 5 t E 
i JU 
w 2|5 


£*«« 


2 < § 
a « tt i 


-gosi 

0 «0 5 40 


^ O) 
J 2 <© 

mJ UJ 9 

ujdi 

a > ~ 

O w « 

5 g 

»- 


CHART 15A 





_ — I UJ — J 
P A > 

* 2 2 o 

< O £ 

4S0 CO O 






T60 Phone: (609) 697-0020 




TABLE OF CONTENTS 


FABRIC TESTING 
NAS8-36298 

U.S. Polymeric O. E. 71108 
WCA Fabric for NASA Lot* 2 (HITCO) 

TEST PAGE 

la. Breaking Strength, WARP 1 

lb. Breaking Strength, FILL 1 

2a. Carbon Assay. 1 

2b. Hydrogen Assay 1 

2c. Nitrogen Assay. 1 

3. Visual Inspection 1 

4. Specific Gravity 1 

5. pH 2 

6. TGA 2 

7a. Atomic Absorption 2 

7b. Moisture Content 2 

7c. Ash Content 2 

6a. Filament diameter, WARP. 2 

8b. Filament diameter, FILL 2 

9a. Thread Count, WARP 2 

9b. Thread Count, FILL. 3 

10a. Areal weight. 3 

10b. Volatiles 3 

10c. Weight Change on Acetone Wash. .................... 3 

CHARTS 

Visual Inspection. 3A 

TGA 6A - SB 


Page 1 of 3 


Udp 

7 7 0 ® 


USFbfymeric 


WCA 


FABRIC TESTING 
NAS8- 36298 

U.S. POLYMERIC 0. E. 71108 
Fabric for NASA Lot# 2 <HITCO) 


la. Breaking Strength, 
ASTM D1682 


lbs/in, WARP 


lb. Breaking Strength, 
ASTM D1682 


2a. Carbon Assay, X 
MDQAI 5560 


2b. Hydrogen Assay, 
MDQAI 5560 


2c. Nitrogen Assay, 
MDQAI 5560 


3. Visual Inspection 

QCi-102 

4. Specific Gravity, 

PTM-84 


Units 



#2-lS 

42-1E 

L0T2 AVG 

PICK 

47 

42 

44.5 

CENTER 

52 

49 

50. 5 

PLAIN 

§1 

57 

60.5 

AVG. 

54.3 

49.3 

51.8 

/inch, FILL 
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16 

23.0 
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19.0 
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PICK 

99.4 
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99.8 
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• ©1 
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.023 
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. 15 
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.ie 

.20 

. 15 
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. 10 

AVG. 
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.17 
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See Charts 3A 
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5. pH, Units 
CTH-24B 


AVG. 


6. TGA, *C at 50X Weight Loss 
CTM-51 < AIR) 


i2zis 

6.3 
6.3 
6. 3 


42-1E 

6.7 

6.6 

6.75 


SET UP# 1 
«2-lS 943 


LQ.T2 AVG 
6.50 

6. 53 

SET UP# 2 
#2-lE 666 


See Chart 6A-6B 


Atomic Absorption, 
CTM-53B 


ppm 


Na 

K 

Ca 

Mg 

Li 

AVG. 

7b. Moisture Content, X 
CTM-53B 

7c. Ash Content, X 
CTM-53B 

6a. Filament diameter, microns, WARP 


AVERAGE 
Minimum 
Maximum 
Std. Dev 

6b. Filament diameter, microns, FILL 


#2-lS 

#2-lE 

L0T2 

27 

19 

23.0 

0 

0 

0.0 

8 

8 

6.0 

0 

0 

0.0 

_a 

0 

0.0 

35 

27 

31.0 

.025 

.015 

.020 

.010 

. 030 

.020 

' of 10 

measurements ) 

10.26 

10.63 

10.45 

6.00 

9. 25 

8.00 

14.55 

11.80 

14.55 

1.81 

0.75 

1.36 

of 10 

measurements ) 


AVERAGE 10. 46 
Minimum 9. 05 
Maximum 12. 50 
Std. Dev 0. 97 


9a. Thread Count, per inch, WARP 
PTM-5A 


»2-lS 

*2zl E 

L0T2 AVG 

29 

29 

29 

29 

29 

29 

30 

29 

29.5 

29 

29 

29 

29 

29 

29 

29.2 

29.0 

29. 1 


AVG 
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9b. Thread Count, per Inch, 
PTM-5A 


WCA Fabric for NASA Lot# 2 (HITCQ) 
FILL 


10b. 


10c. 



#2-lS 

#2-lE 

L0T2 AVG 


22 

22 

22 


22 

22 

22 


22 

22 

22 


22 

22 

22 


22 

22 

22 

AV6. 

22.0 

22.0 

22.0 

Areal Weight as received, gm/4x4 



PTM-3A 




LEFT 

2.446 

2.539 

2.493 

CENTER 

2.416 

2.511 

2.464 

RIGHT 


2.546 

2. 506 

AVG. 

2.444 

2. 532 

2. 466 

Volatiles as received, % 




PTM-3A 




LEFT 

.70 

.51 

.60 

CENTER 

.46 

.44 

.45 

RIGHT 


tte. 


AVG. 

.40 

.33 

.36 

Weight change on Acetone vash. 

X 



PTM-3A 




LEFT 

.56 

.26 

.43 

CENTER 

.00 

.04 

.02 

RIGHT 

-.16 

-. 12 

-. 14 

AVG. 

.14 

.07 

. 10 


U.S. Polymeric 


d- & — t 

Hamid M. Quraishi, Manager 
Quality Assurance Department 
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USLPafymoric 


PREPREG TESTING 


NAS8-36298 


U. S. POLYMERIC 0. E. 71108 


*M 5084J 


NASA LOT# 2 U. S. P. LOT# D09279 (HITCO> 


la. Resin Content, Soxhlet, X 
CTM-6D 


AVG. 


lb. Filler Content, Soxhlet, X 
CTM-6D 


AVG. 


14.4 
14.0 
14. 3 
14. 2 


lc. Cloth Content, Soxhlet, X 
CTM-6D 


AVG. 


SO. 4 
52. 0 

50. 9 

51. 1 


2. Volatile Content, X 
PTM-17B 


AVG. 


3. Flow, X 
PTM-19G 


AVG. 


1S.0 
IS. 1 
14.8 
IS. 0 


4. Resin Content, Dry basis, X 
PTM-16F, Type II 


AVG. 


35. 3 
35. 1 
35. 1 
35. 2 


S. Tack, lbs 
PTH -80 

8. Gel Time, seconds 
PTM-20E 


7a. Atomic Absorption, ppm 
CTM-53B 


Na 

K 

Ca 

Mg 

Li 

TOTAL 


7b. Moisture Content, X 
CTM-53B 


2. 17 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 



Page 2 of 4 


FM 5064 J NASA LOT# 2 U. S. P. LOT# D09279 (HITCO) 


7c. Aah Content. X 
CTM-53B 

8. TGA, X Weight Loss at 500* C 

CTM-51 (Nitrogen) 

9. DSC. *C 

CTM-50A 


10. Infrared (XRZB) Baseline 
CTH-21C 


11. Environmental History 


12. Specific Gravity. Cured. Unit 
ASTM D792 


13a. Tensile Strength, ksi. WARP 
FTHS 406-1011 


R0LL»1-S 
. 06 

8 . 8 

See Chart 8A 

First Temp 184 

See Chart 9A 

.82 

See Chart 10A 

Date manufactured: 30 May 1986 
Packaged in: MIL-B-131 Class I 

bag supported in 
cardboard carton 
Date shipped: 14 June 1986 

in 40* F truck 

1. 431 
1.431 
1. 431 
1. 431 

AVG. 1. 431 

18.74 
20. 19 
18.82 

18. 71 

19. 36 

AVG. 19. 16 


13b. Tensile Modulus, msi. WARP 1. 91 

FTMS 406-1011 1.87 

1.86 

1.71 

k±2Z 

AVG. 1.81 

13c. Tensile Elongation. X. WARP 1. 23 

FTMS 406-1011 1.24 

1. 13 
1.24 
1.23 

AVG. 1. 21 

14a. Flexural Strength, ksi. WARP 28. 25 

FTMS 406-1031 26.52 

27.08 
27. 66 
27.64 

AVG. 27. 43 


I 
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FH 5064 J NASA LOT# 2 U. S. P. LOT» D09279 (HITCO) 

14b. Flexural Modulus, msi, WARP ROLLtl-S 

FTMS 406-1031 1.89 

1.80 
1. 90 

1. 91 

AVG. 1.87 

1 15a. Compressive Strength, ksi, WARP 17. 01 

FTMS 406-1021 16.71 

15. 89 
15. 70 
13. 74 

I AVG. 15. 81 

15b. Compressive Modulus, msi, WARP 2. 04 

FTMS 406-1021 2. 12 

2 . 11 

1. 94 

2. 13 

AVG. 2. 07 

r 16. Double Shear Strength, ksi 2. 61 

FTMS 406-1041A 2. 45 

2.65 
2.67 
2.62 

AVG. 2. 60 

17. Barcol Hardness, Units 52. 4 

ASTM D-2583 

(Average of 10 determinations) 

18. Residual Volatiles, X 1.32 

PTM-98 1.19 

1.33 

AVG. 1. 28 

19. Resin Content, Pyrolysis, X 32. 29 

CTM-14B 31.97 

32.80 

AVG. 32. 35 

20. Acetone Extraction, X 6. 84 

CTM-18A 5. 89 

5.66 

AVG. 6. 13 

21a. CTE, in/in *F with PLV 2.56 

' PTM-61B 2. 70 

AVG. 2. 63 
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FM 5BS4J NASA LOT# 2 U. S. P. LOT# D09279 CHITCQ) 


21b. CTE, ln/in »F Croaa PLY 
PTM-61B 


3. 61 
fl. 53 

AVG. 6. 07 


See Chart 21A 


U. S. Polymeric 


Q- — u 

Hamid H. Quraishi, Manager 
Quality Ammurance Department 
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FILLER TEST I KG 
NAS8-3S298 

U. S. POLYMERIC O. E. 71108 


EJiiier Lot tor-HASA LaM 3 


1. Carbon Content, X 



SAMPLE 



QAI-5560 


#3A-1 


»3A-2 

#3A-3 




99. 40 


99. 32 

99.44 



NASA LOT# 

3 

AVERAGE 

99.39 


2. Ash Content, X 


0. 000 


0. 000 

0. 000 


PTH-71B 


0. 000 


0. 000 

0.005 



AVG. 

0. 000 


0. 000 

0.002 



NASA LOT* 

3 

AVERAGE 

0.001 


3. Atomic Absorption, ppm 


#3A-1 


#3A-2 

#3A-3 

LOT#3 

CTM-53B 






AVG. 

(Values are average of 

Na 

6.0 


6.0 

6.0 

6. 0 

2 determinations) 

K 

2.5 


1.0 

2.0 

1.8 


Ca 

2.5 


2.5 

2.0 

2.3 


Mg 

0.0 


0.0 

0.0 

0.0 


LI 

0.0 


0.0 

0.0 

0.0 


TOTAL 

11.0 


9. 5 10. 0 

10. 2 

3a. Moisture Content, X 


.010 


. 015 

0. 000 


CTM-53B 




^020 

0. 000 



AVG. 

. 008 


.018 

0. 000 



NASA LOT# 

3 

AVERAGE 

. 008 


3b. Ash Content, X 


.025 


.000 

.000 


CTM-53B 


JB2.5 


t 010 

? 0^0 



AVG. 

.025 


.005 

. 000 



NASA LOT# 

3 

AVERAGE 

.010 


4. pH, Units 


4. 80 


4.75 

4. 85 


ASTM D1512 


4.95 


4.80 

4 . 8 ^ 



AVG. 

4. 88 


4. 78 

4. 82 



NASA LOT# 

3 

AVERAGE 

4.83 


S. Particle Size, microns 

AVG. 

.51 


.51 

.42 


S. E. M. procedure 

Maximum 

.99 


.88 

.85 


(Average values are 

Minimum 

. 20 


. 18 

. IS 


of 20 determinations) 

Std. Dev 

.23 


.20 

. 17 



NASA 

LOT# 3 AVERAGE SIZE .48 


8a. TGA, 'C at S0X Loss 


864 


860 

850 


CTM-51 

NASA LOT# 

3 

AVERAGE 

858 



HfTCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX 0 (714) 549-2858-5-2437 
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Filler Lot for NASA Lot»_3 

6b. TGA See Charts 6A-6C 

CTK-51 

7. Particle Size Distribution See Charts 7A-7C 

CTM-72 


Particle Size, microns 

#3A-1 

f 3A-2 

* 26 — 

CTM-72 

.69 

.94 

.69 



.63 



AV6. . 92 

.66 

.68 


NASA LOT# 

3 AVERAGE 

.89 


U. S. Polyseric 

(Q — 1 *. 


Hamid H. Quraishi, Manager 
Quality Assurance Department 
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1. Resin Solids, X 
PTM-7C 


RESIN TESTING 
NAS8-36298 

U.S. Polymeric 0. E. 71108 
USP-39A Resin Lot for NASA Lot* 3 

79. 3 
78. 1 
77. 2 




AVG. 

78. 2 


2. 

Specific Gravity 9 25* C 


1. 181 



PTM-29C 




3. 

Viscosity, Brookfield, cps. 9 

22. 8- C 

15, 000 



PTM-14C 




4. 

Gel Time, mint sec 


4t22 



PTN-47B 




5. 

Atomic Absorption, ppm 

Na 

18. 0 



CTM-53B 

K 

1. 8 



(Values are averages of 

Ca 

5.8 



four determinations) 

Mg 

1. 3 




Li 

0.0 




TOTAL 

26.8 


6 . 

Volatiles, Gas Chromatography 


See Charts 6A 


CTM-55 




7. 

TGA, X Weight Loss at 500* C 


39.9 



CTM-51 (AIR) 


See Chart 

7A 

8. 

DSC, temperature * C 


185 



CTM-50A 


See Chart 

8A 

9. 

HPLC 


See Chart 

9A 


CTM-49A 




10. 

GPC, Average molecular vt. 


1932 



CTM-49A 


See Chart 

10A 

11. 

pH, units 


8. 2 



CTM-1B 



HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 


TWX (910) 595-1130 • FAX # (714) 549-2858-5-24 07 


Page 2 of 2 


USP-39A Reein Lot for HASA Lot» 3 

12. Phenol Content, X #3-1 

CTM-55 Appendix 1 11.64 

12 . 02 

AVG. 11.83 

13. Chang's Index, ml. 22.2 

CTM-5B 


14. RDS, Minimum Viscosity, cps. 

CTM-57A #3-1 


Min. Vise. 
175 


See Charts 14A 


15. NMR 

Vendor procedure 


See Charts 15A 


♦C 

111 


U. S. Polymeric 


^4 — j ii| , 12* — 

Hamid M. Quraishi, Manager 
Quality Assurance Department 



TYPICAL GAS CHROMATOGRAPH SET-UP 



GAS CHROMATOGRAPHY STANDARD SOLVENT 
TEST METHOD CTM-55 

STANDARD SOLVENT/MONOMER RETENTION TIME (MINS.) 

.6 

1.18 
1.28 
1.45 
1.83 

3.08 

3.2 

4.03 

4.08 
15.03 
17.98 
19.6 
22.08 

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 

I 

I 
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**.* REAL TIME CHROMATOGRAM *** 


: U 



INAL FULL SCALE MV. *1006 00 


AMPL 

E- US 

F39A 3- 

1 




ISC . 

o 

0 . 10892 

CHS/ML 



I ME = 

15 = 2 

Q 





ATE 

1 2 • 1 

i ■'&€. 





PEEA70R 

JGZ 





UN T 

IME • 

30 . 00 

MINUTES 

> 


ELAY 

TIME 

= 0 00 





HAN = 

0 






K 

RET 

PEAK 

AREA 

B 

PEAK 

0 . T 

IME 

AREA 


• . 
** 

L 

HT . 


.65 

1477 


041 

2 

220 

5 1 

70 

76001 

*2 

105 

2 

1 1 151 

S 1 

. 80 

187200 

e; 

w 1 

164 

** 

£. 

11148 

? 3 

.30 2 

984100 

82 

637 

£ 

85858 

5 5 

. 60 

6003 


222 

3 

589 

i 11 

. 75 

1 1088 


307 

i 

635 

. 21 

97 

343230 

9 . 

505 

3 

10407 

iTAL 

AREA 

- 3611 





HRES 

HOLD = 

1 





[N.P 

». WIDTH* 15 





EA 

REJEC 

T = 100 

0 





* VERTICAL SCALE FACTOR 1 V. 



SAMPLE : USP39A 3-1 
M I SC . ■ C = 0 . 1 0892 QMS/rlL 

T I ME : 15 = 29 

DATE : 12 '11 .^86 
0 P E F‘ A T 0 R : J G 2 

RUN T IME : 3O.00 MINUTES 

DELAY TIME 0 . 06 
CHAN • 0 


PK RET PEAK 

AREA 

8 

PEAK 

NO. TIME AREA 

V 

L 

HT . 

5 1.70 76001 2 

. 117 

£ 

11151 

6 1.80 187200 5 

.214 

2 

11148 

7 3.30 2984100 83 

lie 

2 

85858 

31 21.93 343230 9 

. 559 

3 

10407 

TOTAL AREA* 359053 
THRESHOLD= 1 
MIN PK. WIDTH* 15 
AREA REJECT* 12000 

1 






Temp (Deg C) 
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T-AXIS 


BCALE. °C/in — SQ 

fTOOG. RATE. °C/min_^o! 

HEATJ^lcOOl ISO 

SWIFT, in fi 


I mmmnmmmmmm ■■■■■■■■■■ bbijbbbbubb ■■■■■■■■■■■■■■■■■■■■ ■■■■■■■■■■■■■■— 

BBBBBBBBBB BBBBBBBBBB BBI IBBBB1BB BBBBBBBBBB ■■■■■■■■■■ BBBBBBBB1IB HBBBBB 

mmmm mmmmmm ■■■■■■■■■■ i w iiiiii ■■ ■■■■■■■■■■ ■■■■■■■■■■ bbbbbbbb i ib bbbbbbb 
■MHIIliillllUllllilllllllllllllllllllllllllllllllllllllUimill 
■liniiiiiiiiiiiirjiiiiiiiiiiiiiiiiraiiiiiiiiiiiiiiiiiniiiiiii 
iiiiiiinHiMiRiniiiNiiiumiiiiiiiiiiuiiiniiiiiiiHiiiiii 


■■bbbbbbbibbbbbbbbbt 

mmmmmmmmmm\Mmmmmmmmmm§mmmmmmm\nmmmmmmmmmmmmmmmmmmmmi 
mmmmmmmmmm iibbbbubbb i ■■■■■intiimins^AtiURiiiiiii i 

■■■■■Mill I MBBBBBBBBlIBBBBflBBAWBBBBBI 

mmmmmmmmmm i mmmmmmmmm i mmmmmmmm m bbhbbhbb uuiri wmm iiiiiikiii^^H 
mmmmmmmmmm !!■■—■■■■■ i— ■ ■■■■■■ ■ ■■■■■■■■■■ bbhbbb n mmmmmmmmmm — ■■■■ 
uiiiiiiu i ■■iiiihi jbbbb mmmm ■ mmmmmmmmmm mmmmmmm pm mmmmmmmmmm hbbbbi 
bbbbbbbbbb ftiiiiifiiw hhi bbbbi i mu ■■■■■ ■■■■■ ik' * bb mum wi imiin 
uihiiiii m mmmmmmmmi iuhiuiiiihiiuih bbbbbh. « HUin/Ai ■■■■■■ 
niiiUHi i*iniHFJ bbbbb bbbbi; bbbbbbbbbb niiaiini mmmf^mm^ mm i bbbbbi 
■■■■■■■■■■ u^iiik'm ■■■■■■■■■■ miiiHii unmiH n w mb. mmm i mmmmm 
lnflllllllllBkBl r ifllllllllllllllllllHIIIIUIIIUIIIIWirMlt!Vnifl 
■■■■■■■■■a bbbb« 5 bbbb BBBBaaaBBB b vbbbbbbbb bhiiibrhbb bb r.^mmmmmt i mil 

■UBBBHBB BBBBB BBBBB BBBBB BBBBB BlUHBBBBB BBBHBUH BMMMMBMM^I 
I BIB IIIIIBIIIBflBI l; ^ Bill 

■UUBBBH BBBBBBBBBB BBBBBBBBBB BA OH B BBBBB BBBBBBBBBB 
[BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB B 1 


tw ■■■■■ ■■■■■■■■■■ ummmmmmmmu mmm ^mm mmmmmn 

IBB BBBBB BBBBBBBBBB BBBBBBBBBB BBB BB BBBBB BBBBBBBBBB BBBBB I 
BHBBBBB BBBBBBBBBB BBBBBBBBBB BBB BBBBBBB BBBBBBBBBB BBBBB I 
IBB BBBBB BBBBBBBBBB BBBBBBBBBB BBBiMBBBBB BBBBB BB’JBB BBBBB I 
IBB BBBBB BBBBBBBBBB BBBBBBBBBB BBBIIBBBBBB BBBBBBBBBB BBBBH 
BBBBBBB BBBBBBBBBB BBBBBBBBBB BBBftBI BBBBB BBBBB BTiBBBBBB^g 

mmmmmmm mmmmmmmmmm mmmmmmmmmm mmm bibibb mmmmmmmmmm ■■■■h 


Mill BBBBBBBBBB BBBBf 
■BHBBBBB BBBBBBBBBB BBBBBBBBBB BBHUBBUB BBBB 
IBBB BBBBB BBBBBBBBBB BBBBB BBBBB BBBBIWBBBB 

IB BBBB BBB BBBBBBBBBB BBBBBBBBBB BBBB1 BBBBB BIBBBli^^^H 
IBBB BBBBB BBBBBBBBBB BBBBBBBBBB BBBBB BBBBB BBB BBBBB] 

■BBB BBBBB BBBBBBBBBB BBBBBBBBBB BBBBBtMBBB BBVil 
■BBB BBBBB BBBBBBBBBB BBHB BBBBB BBBBB! BBBB mm’MMWmmm i 
IBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBB A BHBBT^Bfl 
IBBBBBBflBBnBBBBIIBIBBBBBBBMHBBRIBBBBliVHHBHHi 
IBBBBBBBB BBBBBBBBBB BBBBBBBBISilIPBBBBBtlBBB BBBBBBBBBB BBBBBBI 
IBBB BBBBB BBBBBBBBBB BBBBBBBBBB BUBBBItBBB 'JBBBBBBBBB HH 
IBBBnBBBIflBBBBflflBIUBBBfliPCB&iBBBBIABflflBUBBnB^^H 
IBBBBBBBBBBBBBBBBBBBflBBBBBBBBP>BBBBBBBB^BflBBBBBBBB^^^H 
IBBBBBBBB BBBBBBBBBB BBBIBBBPCS «MBB BBVBfi BIBBBBBBia^^H 


BBBBBB 

■BB 


■■■ 

BBUBB 

HB 


■■■ 

■BBBBB 

■BB 



■BBBBB 

■BB 


■bb 

■BBBBB 

■n 


■■■ 

■BBBBB 

BU 

BB 

■BB 

■BBBBB 

■H 

BHBB 

■BHBB 

■BB 


mmm 


HBHHHHHHHHHB JK StfBBBBBBMtlB HHHHH 

IBBB BBBBBBBBBB BBBBBBBBBB BBBBBBB BIBI BBBBBBBBBB BBBBB Bl 
IBBB BBBBBBBBBB BBBBBBBBBB BBBBBBf JB1 B BBBBBBBBBB BBBIBM 


I BBBBB 


hub 


IBB BBBBB BBBBBBBBBB BBBBBBBBBB BBBBB fJBBBLI BBBB| 
IBBBiBBBBBBBBBBmBBMBBBMBBBBBiiiBBIBB— ^^^^M 
■BB BBBB B BBBBBBBBBB BBBBB BBBB B BBHfJ BBBBB BBBB^^^^^^^H 
■BBBBBBB BBBBBBBBBB BBBBBBBBBB IB *■■■! 

IBB BBBBB BBBBBBBBBB BBBBBBBBH BBBBBBBBBB flflBBHMM 
MB BBBBB BBBBBBBBBB BBBBBBBBH BBBfiB BBBBB BBBBBBBBBB BBBBB 
VgBIISB BBBBBBBBBB BBBBBBBBBB BHBBHHHHHHHHHHH 

BB mmm I W*7ftTll n.'XlrrinBBBBBBBriBB 


[PiESPS 1 BBBBBBBBH BBBBBBBBBB BBBBBHBBB BBBBBBBBBB BBBBB 

|HB«Ulfl I W«lf*r | B -i t i f ; " 1 . 1 1 s iHBBB BBfiBBBBBBB BBBBBBBBBB BBBBBBBUI^^^^| 
IubbbmB HifMNMMMb IMMIAiBBBBB BBBBBBBBBB BBBBBHBBB BBBBB BBBBB HMMMi 
IBBC^HB TOWHHI* MPPBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBH ■SSfflSBSSS 

v HiBBBBB BMBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB 

IBBflinBB BBBBBBBBBB BBBBBBBBBB BBBBB BBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB 
ibbbbBh mmmmmmmmmm bbbubbbbb ihbbhb ubbbbbbbb mmmmmmmmmm bhbbbhh i 


IBBBB BBBBB BBBBBI 


IBBB BBB BB BBB 
BBIBHHI 
v; : :iBBBfl 

^IflUfl 


BBB BBBBBBBBBB BBBBBBBBBI 


100 


150 


aoo 








CHART 9A 


>ATA FILE A: PHEN02B. HDR TAKEN 09-05-1986 11:46:23 

PERCENT REPORT 


******************************************************************************* 

* Sample Name: USP39A,3-1 ,C=6. 93 Operator Initials: JGZ * 

■* Date: 09-05-19B6 11:46:23 Method: PHENOLIC DATA FILE: A: PHEN028. PTS * 

■* Interface: 4 Cycle#: 28 Channel#: 0 Vial#: N. A. * 

* Starting Peak Width: 10 Threshold: .01 * 

|******************************************************************************* 
I* Instrument Type: BECKMAN HF’LC Column Type: MICR'OBONDAPAK C- IB * 

* Solvent Description: THF/ WATER, 2:1 BY WEIGHT * 

* Operating Conditions: R.T., FLOWRATE* 5 ! . 5 ML/MIN *| 


t * Operating Conditions: R.T., FLOWRATE* 5 ! . 5 ML/MIN * 

Detector 0: 220NM/.5AU Detector 1: * 

Misc. Information: LENGTH S =25 * 

******************************************************************************* 


{Starting Delay: 0.00 


Ending Retention Time: 10.00 


Ret 

Time 

Peak 

Area 

Area 

7. 

B 

L 

Peak 

Ht. 

Normal iz 
X 

ed Area/ 
Hei ght 

1.78 

89260 

53.0494 

2 

5100 

100. 000 

17.5 

1.93 

25796 

15.3310 

2 

4619 

28.899 

5.6 

2.03 

53203 

31.6196 

2 

4863 

59.604 

10.9 


168258 Area Reject: 


1000 One sample per 1.000 sec. 


tu.uu MIN. LOW SCALE- 5.422 Mv. HIGH SCALE- 10.700 Mv 



GPC CALIBRATION PLOT 


I 


i 


i 


I 

I 

t 

I 

I 

I 

I 


*** Calibration Data *** 
Calibration Name: 

Mi sc Information: 


Fit Type: 3 

Log Mol Wt * A + Bx + Cx A 2 + Dx A 3 

A- 2.533977 B= 2.115815 C= -.5646824 D= 3.606432E-02 

Coefficient of Determination: 0.9902 

Ret Time Molecular Weight Log Mol Wt 


3.50 
4.33 
4.83 
5.09 
6.00 
7. 17 

7.50 


35000 

4.544 

15000 

4. 176 

3600 

3. 556 

2350 

3.371 

570 

2.756 

92 

1.964 

72 

1.857 



He tent ion Tiae or Vo line 
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CHART 10A 


, FILE As GPC35. HDR TAKEN 0B-05-1986 17:53:34 

BPC REF’ORT 

*************************************************************************** 


tmple Name: USP39A 3-1=2.68 Operator Initials: GBF # 

t te: 08-05-1986 16:21:21 Method: DATA FILE: A:BF'C35.FTS * 

iterface: 5 Cycle#: 35 Channel#: 0 Vial#: N.A. * 

arting Peak Width: 60 Threshold: 0 * 

*************#************************************^************************ 
nstrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 500A * 

Solvent Description: THF * 

Operating Conditions: T=35C FL0WRATE=2. OML/MIN * 

| Detector 0: 254NM/.1AU Detector 1: * 

Mi sc. In-formation: CAL I BRAT I ON /GPC * 


•*************************************************************************** 
ting Delay: 0.00 Ending Retention Times 10.00 

bration file: GPCPHEN 
>cul&r Weight Distribution Averages 

•line TIMES: 3.85 to 10.00 MW: 22295 to 2 

ess TIMES: 3.85 to 10.00 MW: 22295 to 2 

il Area: 203112 

1932 

297 

ln= 6.5017 

5426 

1642 


i 


i 


y. Area Log Hoi Ut vs. Areax-Cu*'/. Cun 7. 



Hoi Wt 5 4 3 2 1 8 

IB 10 10 10 10 10 





1.0E4 


CHART 14A 



l.OE-1 




I 


m Rheometrics RECAP II 

CjJjer i ment No. : 4 Sample No. s 1 

Ti tl e: 

JAfiA FINGERPRINT VISCOSITY PROFILE USP 39 A RESIN NASA LOT 
3p®rator s CP 

>=Je and Time 5 Friday, August 15, 19B6 — 15:26:35 

)perating Mode : DYNAMIC 

Ivfep Type : CURE 

1 l metry : DISK & PLATE 

RADIUS s 25.00 

GAP : 0.50 


L, 

TRAIN =507. 


ijQUENCY =10 

I 

I 

I 

I 

I 

I 

I 


RAD /SEC 


ORIGINAL PAGE IS 
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1 


NASA 


FINGERPRINT VISCOSITY PROFILE USP 39A RESIN NASA LO : 3-1 


t 

ETA* 

POTSE 

ETA' 

POISE 

1 1 

1 . S27b+003 

1 • 3260+003 

■ 2 

1 . 830e+003 

1 . 829e+003 

-r 

•-> 

1 . 640e+003 

1 . 640e+003 

■ 4 

1 . 376e+003 

1 . 3760+003 

1 5 

1 . 096e+003 

1 . 096e+003 

6 

8. 598e+002 

8. 596e+002 

B 7 

6. 593e+002 

6 . 589e+002 

I 8 

5.063e+002 

5 . 0586+002 

* 9 

3. 902 a+002 

3. 8976+002 

10 

3. 032e+002 

3 • 0260+002 

In 

2. 362e+002 

2. 354e+002 

•12 

1 . 873e+002 

1 . 862e+002 

13 

1 . 4896+002 

1 . 476e+002 

Iai4 

1 . 2006+002 

1. 1866+002 

l 15 

9. 599e+001 

9.484e+001 

16 

7 . 890e+00 1 

7. 793e+001 

i — 17 

6. 639e+001 

6. 550e+001 

liS 

5 . 590e+00 1 

5.513e+001 

"19 

4. 797e+001 

4.733e+001 

I 20 

4. 102e+001 

4, 046e+001 

|21 

3. 51 Oe+OOl 

3. 463e+001 

■ 22 

3 . 006 e+00 1 

2. 968e+001 

23 

2. 60Se+001 

2. 573e+001 

L 24 

2. 257e+001 

2. 228e+001 

■ 25 

1.929e+001 

1 . 904e+001 

• ~ , 

1 . 656e+00 1 

1 . 636e+001 


1 . 472e+001 

1 . 454e+001 

■ 23 

1 . 290e+00 1 

1.262e+001 

P29 

I . 155e+001 

1. 1 35e+00 1 

1 30 

9. 831 e+000 

9. 736e+000 

|31 

9. 387e+000 

9. 266e+000 

1 32 

8. 299e+000 

8. 216e+000 


8 . 047e+000 

7.971 e+000 

• 34 

6.981 e+000 

6. 935e+000 

■ 35 

6. 092e+000 

6 . 035e+000 

W'O 

5 . 588e+000 

5. 549e+000 

37 

5 . 03Be+000 

5. 020e+000 

|38 

4. 581 e+000 

4. 579e+000 

I 39 

3. 851 e+000 

3. 8466+000 

40 

3. 181 e+000 

3. 171 e+000 

■ 41 

2 . 8506+000 

2. 840e+000 

|42 

2 . 73 1 e+000 

2.71 6e+000 

43 

2 . 5o2e+000 

2. 464e+000 

1 44 

2 . 467e+000 

2. 107e+000 

■ 45 

1 . 750e+000 

1 . 5786+000 

■ 46 

2. 1 04 e+000 

1 . 951 e+000 

! 47 

2. 4 60 e +000 

2. 178e+000 

1 48 

2 . 662e+000 

2. 344e+000 

■ 49 

2. 1 98e+000 

1 . 876e+000 

| 50 

3. 229e+000 

2. 684e+000 


I 


I 


ETA=' 

POISE 

4.904e+0Ol 
3. 896e+001 
3. 55 le+OOl 
3. 174e+001 
2.51 4e+00 1 
2. 120e+00i 
2. 233e+001 
2. 205e+001 
2. 009e+001 
2. 016e+001 
2. 004e+001 
2. 007e+001 
1 .913e+00i 
1 . S18e+001 
1 . 479e+001 
1 . 230e+001 
1 . 0B2e+001 
9 . 240e+000 
7.81 4e+000 
6. 764e+000 
5. 702e+000 
4. 734e+000 
4 . 225e+000 
3. 622e+O00 
3. 129e+000 
2. 552e+000 
2. 270e+000 
2. 161 e+OOO 
2 . 1 76e+000 
1 . 638e+000 
1 . 504 b+ 000 
1 . 1 70e+000 
1 . 1 02 e+OOO 
8. 019e— 001 
B . 27 6 b— 00 1 
6.61 7e— 00 1 
4 . 1 97e— OO 1 
1 . 556e-00 1 
1 . 960e— 001 
2. 447e— 001 
2. 390e— 001 
2. 852s— 001 
7. 029e— 001 
1 . 283e+000 
7. 560e— 001 
7. 875 b— 001 
1 . 1 43e+000 
1 . 262e+000 
1 . 1 46B+000 
1 . 796e+000 


TORQUE 
GRAMS— CM 
2. 316e+002 
2. 321 e +002 
2 . OSOe+002 
1 . 7426+002 
1 . 3B5e+002 
1 . 036e+002 
8.31 le+001 
6. 380e+001 
4.91 5 b+ 00 1 
3. 815e+001 
2. 972e+001 
2. 3546+00 1 
1.87 le+001 
1 . 507 e+00 1 
1 . 206e+001 
9. 907e+000 
8.341e+000 
7 . 026e+000 
6.021e+000 
5. 151 e+000 
4.404e+000 
3. 774e+000 
3 . 272e+000 
2. 834e-+000 
2. 424 e +000 
2. 077e+000 
1 . S50e+000 
1 . 607e+000 
1.451e+000 
1 . 240e+000 
1 . 179e+000 
1 . 043e+000 
1 .010e+000 
8.771e-001 
7. 648e— 001 
7.0206-001 
6 . 330©— OO 1 
5. 75 le— 001 
4. 837e-001 
3.992e-001 
3. 5B0e— 001 
3. 428e-001 
3.21 9e— 00 1 
3. 0956—001 
2. 19Se— 0O1 
2. 644e-001 
3. 089e-001 
3.3436-001 
2. 759e— 001 
4 . 0569—00 1 


TIME 

MIN. 

2 . 000e-00 ! 

1 . OOOe+OOO 
2.000e+000 
3. OOOe+OOO 
4 .OOOe+OOO 
5. OOOe+OOO 
6 . OOOe+OOO 
7 . OOOe+OOO 
8 . OOOe+OOO 
9. OOOe+OOO 
1 . OOOe+OOl 
1 . 100e+001 
1 . 200e+001 
1 . 300e+001 
1 . 400e+001 
1 . 5006+00 1 
1 . 600e+001 
1 . 700e+001 
1 . 800 e+00 1 
1 . 900e+00 1 
2 . 000 6 +00 1 
2. 100e+001 
2 . 200e+00 1 

2. 300e+001 
2. 4 00 e+ 001 
2 . 500e+00 1 
2 . 600e+001 
2 . 700 e +00 1 
2 . 800e+00 1 
2. 9 00 e+00 1 
3. OOOe+OOl 
3. 1 00e+00 1 
3. 200e+001 
3. 30 Oe+OOl 
3.400e+001 
3 . 500e+00 1 
3. 600e+00 1 
3. 700e+001 

3. BOOe+OOl 
3. 900e+001 
4 . 000e+00 1 
4. 100e+001 
4. 200e+001 
4 • 300e+00 1 
4. 400e+001 
4 . 500e+00 1 
4. 600e+001 

"4.700e+001 
4 . SOOe+OO 1 
4. 900e+001 


TEMP 
DEG. C 
3. 200e+001 
3. 200e+001 
3. 300e+001 
3. 400e+00 1 
3 . 600e+00 1 
3 . BOOe+OO 1 
3. 900 e +001 
4. 100e+001 
4. 300e+001 
4 . 500e+00 1 
4. 700 b+ 001 
4 . 900e+001 
5. OOOe+OOl 
5. 200e+001 
5. 400e+001 
5. 600e+00 1 
5 . 800s+00 1 
6. OOOe+OOl 
6 . 200e+00 1 
6. 400e+001 
6. 600e+001 
.6 . 700e+00 1 
6. 900e+001 
7. lOOe+OOl 
7 . 300e+00 1 
7 . 500e+00 1 
7. 700e+001 
7 . 900e+00 1 
8. iOOe+OOl 
8. 200e+001 
8 . 4C0e+00 1 
8 . 600e+00 1 
8. SOOe+OO 1 
9. OOOe+OOl 
9 . 200e+00 1 
9. 400e+001 
9 . 600e+001 
9. SOOe+OO 1 
1 . 000e+002 
1 . 020e+002 
1 . 040e+002 
1 . 060-9+002 
1 . 070e+002 
1 . 090e+002 
1.11 0e+002 
1 . 130e+002 
1 . 1 50e+002 
1 . 1 70s +00 2 
1 . 1 B0e+002 
1 . 20 Os +002 


ORIGINAL PAGE IS 
OS BOOR QUALITY 



1 0 to 't O CD 


FINGERPRINT VISCOSITY PROFILE USP 39A RESIN NASA LOT 3-1 


ETA* 
POISE 
. 422e+000 
. 32 4 e+ 000 
. ISOe+OOO 
. B42e+000 
. 760e+C>00 
. 1 OBe+OOO 
1 . 276e+001 


ETA* 

POISE 

2 . 934e+000 
2 . 903e+000 
3. 654e+000 
4 . 446e+000 
6 . 2 99 e +000 
7 . 529e+000 
1 . 1 S0e+00 1 


ETA" 
POISE 
1 . 761 e +000 
1 . 6 1 9e+000 
2. 032e+000 
1 . 91 Se+000 
2. 453e+000 

3. 01 0i-?+000 

4. B53e+000 


TOROUE 
GRANS-CM 
4 . 297e— 001 
4. 175e-001 
5. 247e— 001 
6 . 0 S 1 e-OOi 
8 . 497e— 001 
1 . 01 8&+000 
1 . 603e+000 


TINE 

NIN. 

5 . 000e+00 1 
5. 100e+001 
5. 200e+00 1 
5. 300e+001 
5. 400e+001 
5. 500e+001 
5. 600e+001 


TEMP 
LEG. C 
1 . 220 c +002 
1 . 240 e +002 
1 . 260 e +002 
1 . 280&+002 
1 . 300??+ 002 
1 . 320 B +002 
1 . 340&+002 


ORIGINAL PAGE IS 
OE POOR QUALITY, 


i 
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U&Fbfymeric 


FABRIC TESTING 
NASS -36298 

U. S. POLYMERIC 0. E. 71108 
WCA Fabric for NASA Lot# 3 (HITCO) 


la. Breaking Strength, lbe/in, WARP 
ASTH D1682 


lb. Breaking Strength, lba/ln, FILL 
ASTM 01682 


2a. Carbon Assay, 
MDQAI 5560 


2b. Hydrogen Assay, X 
MDQAI 5560 


2c. Nitrogen Assay, X 
MDQAI 5560 



#3-lS 

PICK 

43 

CENTER 

61 

PLAIN 

53 

AVG. 

52. 3 

PICK 

16 

CENTER 

16 

PLAIN 

22 

AVG. 

18.0 

PICK 

99.7 

CENTER 

99. 9 

PLAIN 

99. 1 

AVG. 

99. 57 

PICK 

<.01 

CENTER 

.01 

PLAIN 

<. 01 

AVG. 

EST .004 

PICK 

.2 

CENTER 

.04 

PLAIN 

<.05 

AVG. 

EST .08 


3. Visual Inspection 
QC1-102 


See Chart 3A 


4. Specific Gravity, Units 
PTM-84 


AVG. 


1.6247 
1.6975 
1 . 6674 
1.663 


5. pH, Units 
CTM-24B 


AVG. 


6. TGA, -C at 50X Weight Loss 
CTM-51 ( AIR ) 


SET UP »1 
#3-lS 951 


^ See Chart 6A 

HtTCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA. CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 
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WCA Fabric for NASA Lot» 3 (HITCO) 


7a. 

Atomic Absorption, ppm 

#3-lS 



CTM-53B Na 

10 



K 

0 



C a 

6 



Mg 

2 



LI 

a 



AVG. 

18 


7b. 

Moisture Content. X 

• 000 



CTM-53B 



7c. 

Ash Content. X 

.005 



CTM-53B 



fia. 

Filament diameter, microns. WARP 


#3-lS 


S. E. M. procedure 

AVERAGE 

9. 33 


(diameters are an average 

Minimum 

6.00 


10 measurements) 

Maximum 

10. 30 



Std. Dev 

0.77 

8b. 

Filament diameter, microns. FILL 


#3-lS 


S. E. M. procedure 

AVERAGE 

9.36 


(diameters are an average 

Minimum 

7. 10 


of 10 measurements) 

Maximum 

10. 55 



Std. Dev 

1. 17 

9a. 

Thread Count, per inch. WARP 

*2zl s 



PTM-5A 

29 




29 




29 




29 




29 



AVG. 

29.0 


9b. 

Thread Count, per Inch. FILL 




PTM-5A 

22 




22 




22 




22 




22 



AVG. 

22.0 


10a. 

Areal weight as received. gm/4x4 




PTM-3A LEFT 

2.508 



CENTER 

2.455 



RIGHT 

2^-498 



AVG. 

2. 488 


10b. 

Volatiles as received. X 




PTM-3A LEFT 

.28 



CENTER 

.24 



RIGHT 

. 32 



AVG. 

.28 
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WCA Fabric for HASA Lot» 3 (HITCQ) 

10c. Weight Change on Acetone Wash, X #3-lS 

PTM-3A LEFT .04 

CENTER 04 

RIGHT .04 

AVG. . 01 


U. S. Polymeric 

— A Q A' 

Hamid H. Quraishi, Manager 
Quality Assurance Department 


USP NO 


CHART 3A 


,1»b& 


Z/&1& 


-MV* 


&fuC4r 


to v 


/ W^mT 


&*<* 


rtfui 


~7</tiO 


tf */ 


*/-//% to 


HO** 


Mol 


m*t 


/*6 t» | 


FABRI C j^gf Gr^^f/AiTZ-' 

MFC .JWldO C AP3(p < l' 

ROLL N0._ 8 OH foc $u <f~'2- 

YARDS__ (JO 

POUNDS^ 

ORDER NO. _ ozirijJ 

SPECIFICATION l/ ftft*'* 

Q.C. FILE * t/ftfjfr 3~t 


ORDER NO. 


SYMBOLS 


NAAA/ - tear 


SPOTS OR STAINS 


AA 

5 

T 

W 

V 

V 


- FOLDS 


• EDGE CURL 


- TIGHT WEAVE OR SELVAGE 


- WEAVE DISTORTION 


- VISIBLE PUCKERS 


• ONE PUCKER CREASING 


- TWO OR MORE CREASINCS 


REMARKS 71**) 
Itn a/ 


GRADE 


71* *) /t f e6-w 

Ifi* A/ ^ y 

*#« rffu/ 

>fv 

w*, — 

149 V 

* 

9 (aw C 


q/p* u/ 

4T/ * 

</7/b 

uj<W& 

w 

i$r k 

</?** 



tr/os 

fU W 

** 

<*> 
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WiJ 

US.Mymeric * 


FM 5064J 


PREPREG TESTING 
NAS8-36298 

U. S. POLYMERIC 0. E. 71108 
NASA LOT# 3 U. S. P. LOT# C02137 CHITCO) 


la. Resin Content, Soxhlet, X 


R0LL#1-S 

CTM-6D 


34.2 
33.7 
33. 2 


AVG. 

33. 7 

lb. Filler Content, Soxhlet, X 


14.0 

CTM-6D 


13. a 
13.6 


AVG. 

13. 8 

lc. Cloth Content, Soxhlet, X 


SI. 8 

CTM-6D 


52.5 
53. 2 


AVG. 

52. 5 

2. Volatile Content, X 


3.0 

PTH-17B 


2.9 

2^e 


AVG. 

2.9 

3. Flow, X 


12.0 

PTM-19G 


11.7 

10.7 


AVG. 

11. 5 

4. Resin Content, Dry basis, X 


34.3 

PTM-16F, Type II 


34.6 

33.8 


AVG. 

34. 2 

S. Tack, lbs 


30 

PTH -80 



6. Gel Time, seconds 
PTM-20E 


46 

7a. Atomic Absorption, ppm 

Na 

5 

CTM-53B 

K 

0 


Ca 

0 


«g 

3 


Li 

0 


TOTAL 

8 

7b. Moisture Content, X 
v CTM-53B 


2.04 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130# FAX # (714) 549-2858-5-2437 
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FH 5064 J NASA LOT# 3 U. S. P. LOT# C02137 (HITCO) 


7c. Ash Content, X 
CTH-53B 

8. TGA, X Weight Loss at 500« C 

CTM-51 (Nitrogen) 

9. DSC, -C 

CTM-50A 


10. Infrared (IRZB) Baseline 
CTM-21C 


11. Environmental History 


R0LL»1-S 
. 25 

10 . 1 

See Chart 8A 

First Temp 182 

See Chart 9A 

. 82 

See Chart 10A 

Date manufactured: 2 Hay 1986 
Packaged in: MIL-B-131 Class I 

bag supported in 
cardboard carton 
Date shipped: 16 June 1986 

in 40* F truck 


i 12. Specific Gravity, Cured, Units 1.430 

ASTM D792 1.430 

1.430 
1. 430 

I AVG. 1.430 

13a. Tensile Strength, ksi, WARP 20. 38 

FTMS 406-1011 21.27 

20. 46 
20 . 88 
16. 69 

AVG. 19. 93 


13b. Tensile Modulus, msl, WARP 2.02 

FTMS 406-1011 2.03 

1. 99 
1. 84 
1. 89 

AVG. 1. 95 

13c. Tensile Elongation, X, WARP 1.33 

, FTMS 406-1011 1.41 

j 1. 17 

1. 26 

j 1- is 

j AVG. 1.27 

I 

I 14a. Flexural Strength, ksi, WARP 27. 10 

FTMS 406-1031 30.21 

1 27. 79 

28. 12 
29. 19 

AVG. 28. 48 
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FM 5064J NASA LOT# 3 U. S. P. 

LOT# C02137 (HITCO) 


14b. Flexural Modulus, msi, WARP 
FTMS 406-1031 

AVG. 

RQLL#1-S 
1.69 
1. 64 
1. 58 
1. 49 
1. 39 
1.60 

ISa. Compressive Strength, ksl, WARP 
FTMS 406-1021 

AVG. 

16. 16 
20. 12 

17. 49 

18. 49 

19. 37 
18. 33 

15b. Compressive Modulus, msi, WARP 
FTMS 406-1021 

/ 

AVG. 

2. 25 
2. 34 
2. 38 
2. 15 
?. 17 
2. 26 

16. Double Shear Strength, ksl 
FTMS 406-1041A 

AVG. 

2. 51 
2. 33 
2. 37 
2. 38 
2.63 
2. 45 

17. Barcol Hardness, Units 
ASTM D-2583 

< Average of 10 determinations) 


61.9 

16. Residual Volatiles, X 
PTM-98 

AVG. 

1.57 
1.55 
1. 32 
1. 48 

19. Resin Content, Pyrolysis, X 
CTM-14B 

AVG. 

32. 40 
31. 65 
31. 92 
31.99 

20. Acetone Extraction, X 
CTM-16A 

AVG. 

3.50 
4. 13 
4. 22 
3. 95 

21a. CTE, in/in «F with PLY 
PTM-61B 

AVG. 

3.26 
4. 70 
3. 98 
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FM 5064 J NASA LOT» 3 U. S. P. LOT# C02137 <HITCO> 


21b. CTE, ln/in *F Cross PLY 
PTM-61B 


16. 66 
1 1, 75 

AVG. 14. 32 


See Chart 21A 


U. S. Polymeric 



Hamid M. Quraishi, Manager 
Quality Assurance Department 


i 
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CHAHT NO 06.'i- 7300 
















iiiffiBiiiiiiini 

iflRRBRIBaBBBRRBRBmBiaRRBBBRaiBIRRBRflBRRIRBBaBBBBRIBBBIRRIBBBBBBRBBIRaBBBRBI IBM 
iBBBBaRBBBBBBBBBaBBBBBBBBBBRBaBBBBBSBBBBBI|BBBBBRaaaBBRBBBBBBBBBBBaBBBHHBBBBIMd 

IrrbrhbrbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbrbbrbrbibrbbbbbbbbbbbbbbbbbbibbbiM., 

iRRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBRBRBRRBBBRBBBBBRRBPBBBBBBBBBRBEZBBIlfi] 
iRHBRBRRIIRRRRRHRRHRRRRHKRRHRHR il.'Rt ft' U'iTnt r lliB >':M>VBBBBBBBBBS«BBBBBBBBBBBBBB 
iBBBBBRBBBBBRBRBRBBRBBRBBBBBRBBBhRMRbRBaRlfeiiRaaBaRRRkRBBRBBBBRBBRiSBBBBHHBBBBB 
PRRBBBBBBBBBBBBBRBBBBBHBBBBBBBBBBBBBRRBBBRBBBBBBBBBBBBBBBRBBBB BBBBRRRRBBBBBBBBBl 
iiRiiiiiBBiiBiiirmiruir.Hrr^PiBircrKiaiiiiBi'Mif.'riiRiBBiMMiiiH^ 
jimiBBBiBiBiigo>i l 8«;j:ia<tttflas»iUj5i»HBB*iauBMiwniB 

pRBRBBBRBRBBRBfcRrv??ir'WyBBBBBBBBBB***»BBR< R fiTTflRI vn7T'TRr«*#BR . ET. -^RHBHBRRBI 
■■■■■■■■■■■■■■■■■■■■■■■■■M^HRRRBRHBnaRRrTflRHBaHaB^'TBBaBBBBm 

■aiL'BL’i.'JJ- •.-jJBBikRECDCIJUU LXftBUUIBBBBBB 

J»r?flBI2BBrr«PMk^i)BRBRlBBBRRRBBBBBBBBBBBi 

|BB8BBBBBBaBBBBflRl£in!2L£UUniU4*2ai»k£EBBRaataAaMRk«i<toJr4MUiMaMaa«SaSBBBBBBi 

|BBiBBBBaBBBBBia|jgRWWl!gjagjffr>Wf^rijfjW^« ^VTr^nrBBBRiffBB>Ww»tr»VlTiTBBBBBaBBM 

■MIIIIIIIIIMPiipHViVPHIIIIIKiiiitL.^jieBa'iiiiL'e.inii bbbbbibbbbbbbr 
( UBBBBBflflBBBBBBBBBflBBBBBBBBBBBBBBBflBflBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
■BBBBBBBBBBBf=B^lBBBBBBBBBBBBBBBaBBBBBBBBBRRRHBRBBBBBaaBBBBBBBRRMMRRRRRRHi 
BBBBBBBBBBBBRinCjSBBBRRBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBaBBBRRRRRRRRRRRRRURRll 
■BBBBBBBBBBBBBBBBBBBBBBBBBBBBRBBBBBBBBBRBBBBBBBBBBBBBBBBBBBBBBBBRBBBBBBBHBBBBH 
BBBBBBBBBBBBBBIBBBBBBBRBIBBBBflBBBflRRaRBRRBBBIBBBBBIBBBRBBBBBBBBRRRRBRBRBBBBBRBH 

RBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBHIBBBBfllBBBBBBaBflBBBBBBBBBBBBBBBBBBBBBBBBBRBBBl 
BaBBBBBBBBBBBBBBBBBBBBBBBBHBBBBBBBBBBBBRBBBBBRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBR 
MBBBBBBBBBBBBBBBBBRBBBBBBBBBBBBBBBBBBBaBBBRBBBBBBBBBBBBBBBBBBRRBBHBBBBBBBBBB§ 
iMBHBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBflBBBBBBHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBl 
I BaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBRBBBBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBB|j 
iBRBBBBBBRBBBV=lR=RBBBBBBflBBBBBRBBBBflBBBBBBBBBBflBBBBBBBBBBBBBBHBBBBBBBBBBBBBflBRi 
llPS=^BBBBBBBBi5RiSaBBBBBBBBaBBBaBBBBBBaBB|BBaBaBaBaBaBBaaBBBBBaaBBBaaaaBBBBBBB9 
FlBBBB'PBRBRBBRRBBBBBBBBBBRBBBRRRBIRRIBIBBBRBIRBBBBBflBBBBBBBBBBBBIBBRBBBBBaBBBBlifl 
[ IBBBRlBBRRRRRBRBRRBBBBRBRBRBBBRBRBRRBRRRlEaRB’iilf ?iny<BaRR>PBPR*RRPIV*RBaf*9IBIRBM 
I IBBBBRw1BBBBBBRRBRRBBRBRBBBRRBBaBBBBBBBaBHRBRB*S^/*Ji»l # 3ii’.<'IB*' '• I 'J.U 4RRBRBH 

IBBBBBtBBBBBBBflBBBBBBBBBBBflBBBBBBBBaBBBBBBBPRNHMMflHBflBBBBBBBBBBRBBBBHBBBBBBBl 
I IBRBBRR^BRRHRRRRRRRRRRRRBBBaBBaBBBBB8BBRRBR .; i />^Br.«'rfRBrrnT.T!''T‘rrrrinrnr;nff'TMRRIiaij 

laaaBaBRBBaBaaaaaaBBBBBaBaaBBBBBaaaaaaaaiEaapBMB^aaiiuL'uuDAiiiL'iiJui'iaaaaaBBaBBafl 

I ■BBBBBBB,1BBBHBBBBBBHBBRBBBRIHHHBBRBBBBBBBBBRBBBaBBBBBBRBBBBBBBRBBBBBBBBBBBSBKlB§ 
lIBBRBRBBl'MBBRBRRBRRBBRBIBBBBBBIRRRRBRBBBBBIBBRBBBBBBRRRBRRRRRRRRRRRRRRBRRSRRBRi 
iBapppaBpa.iBBPRgR RgapppaBPaBBBPPiPBBBBBBPapppppBBBPPaPBPPpapaBiBPapaaapaappaaaaaa 
■^H^^HficilSiaPPBBBBBBBBBBBaBBBBBBrVBBaBBBBBaBBBaBaaaBBBBBBBaaBBBEBBBBBl 


IIIIIBlluIBHHBBBHaaHMMI 

IIBBBBflBBBB^BBflBBBBBBIBBBBBBBBBBBBaiiiaiil 
iRRBRRBRRRBBRRBBRBBBBRBBBRRRRRBBRBBRBBBBRi 
[ BBBBBBBBBBBk'VBflBBBBBBBBBBBBBBBBBBBBBBBBi'l 
I.BflBBBBBBBBBBk'BBRBaBBBBaBBBBBBBBBBaBaaHBtl 
|BRBRRBBRBBBBBMBBBBRBRRBRRRRRRRRRRRRRBRRfl 
iRRRBBBRRRBRBBRMRBBBRRBRBRRRRBBRBRBBBRBBB 


PBBBBBBBBBBBBBBB BBBBBBBBBBBBBBRBERBBBp 

■— aaBBBPBP bbbbbbbbhbrbbM 

jBIMBBBBBBBBBBBPRBBflB 
EBBBBBBBBBBBBRBBBBMl 

IBBaBBBBBBBBBBBBBBBBBBaflBBBBBBBBBRRRSlUl 


■BaBaBRRBBBBBBBa^BBBBBBBaBBBBB8BBBBBBBBBBIBBBBBBBBBBBBBBBBaRBRBBBaBBBBBBRRRBtRBRRB| 
■RBBBBBBBBBBBBRBB^MBBBRBBBBHBBHflBflHHHBHBIHBflBBBBBBBBBaBBBBBBBBRBBBBBBBBBBBBBBRRBB| 
■■PBBBIPBIPBBPR^IR^VBRBBRRaBPBBPBBBBPBBRPRRRBBBPPBPBRBBPRBBBPRBBBPIBPPPBBBBBRNRRPl 
■RRBBHBBBRHBBB£5j£j^?BBBBHBBBHBBBBHHBHBRRRBRHRlHBRRBHRBRflBBBBBBBBBBBBBBBBRBBIBHHH| 

■RIRBRRBBRBRRRBBBRBBRRBBanRRRBRRBRRBBRRBBBRRRRRRBBRRRRBBBRRRRBBBBBBRMRBBRBBBRB^I 
BBRRRRBRRRHRRBRRBRRRRHHRRBk^aBBaaBRRRiaBBBBRRRRRHRRRRRRRRBBRRRRRRRRRRBBRHBRRBBRBNi 
■brhhrrrrrhrrbrrrhrrrbrhrrr^brirbrbbbbrrbbrrbbrrrrrhbrhrhrbhrrbrrirrrhrrrrrbhrrO] 

■RRBRBBBBBBBBaBBBBBflBBBBRBBBBCaBBBRBRBBBBBRBBBBBBBBBBBBBBBBBBBBBBBfllHRBBSRRSBBBHi 
■BBaBaBaaaaaaaaaBBBBBaBBaBBBaRcaRBaBBBBBBinaaRBaaRaRBBaRBBaRaRBaBBBBaBaRRBBKaaa9 

BRBRRHRBRRHRBRRBRRRHBRRBRRHBBa^RRBRIRRaiBHRHIHRHHRRRBRRBRRRRRRRHRBRRBRRHBbBRBfl 
■BBBBRRRBBBRRRRRBRBRBBRBRBRRRRBRSBRRRBBRBIRBBBRBBRRRBBBRRRBBBBBBBRBRBRRBRB8RRRRRSH 
■aaaBBBBBBBBRBR=i|3|BaaaBBRaBiBBaaaaaaBBRaBBBRaaBaaaBaaaaaaBBaBaaaBaBaaaBBBaRiiiM 

■BBBBBBBBBBBBBE3 fcaBBBBBBBBBBBBBE’BBBBBBBBBBBBBBBBBBBBBBP BBBBBt Hi 

■MBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBtyBiBBBBBBBBBBBBBBBB^irtBBBBBBBBBBBaBRaMBBI lS3M 

^BBBBaBBlBBaaRBBBRBRRBBBBBBBBBBBBa^aaBaBB iBBRBBRBRB^iBRHBRiiiiRRRRRRaRRfc^BtaBf 

HaaBBBBaaBBaaBaBaBBBBaBaaBBBBBBBBaa^BaaaRBBBHBHB— — iiiB— a — rrbbM 

|lBBBBRBBBBRBBBBBBBBBBBBBBBBBBBBBBBBBBt?MBBBBBBBSBP4BBBaBBBBBBBBBRBBBBBBBBBBBBBBB| 
BIRRRRBRRRRRHRRPRBRRRRRHRRRBHaRRRRRRRHR^aRBRRRRRB^RRHRRRBRRRRRRRRRRRRRBRRRRRBBBRRM 
|WBBBBBBBBBBBBEflBBBBBBBBBBBBBBBBEBRBBBBkaBgBBaBr,aBBBBBBBBBBBBBBBBBBBBBBBRBISRHR« 

IfBBBBBBaBBaBBaBBBBBBBIRRRRaBiaBaaaBBRBBBkRiBaarBIBaBBaaBBBaaBBaaBBBBaaaiBBBRBHiafl 

(BBBBRBBBBBRBBBBBRBBBBflflBBBBBBBBflBBBBBfllBB jR*r,BBBBBBBBBBBBBBBBBBBBEBBBBBEBBBBEBR| 
liBBRRRaBBBBBBar=||liBBBBBBBBaaaBBBaBBBBaaiBaRaBBBaRaRrBaaBBaBaaBBaaBaBaaaBBaBBaa 
iaaaaBBBBBaaB8lMKi2aBBBflBBflBBBaaBBBBBBflBBIBaMB8BaV'.f^aBaBBaBBaB8BBaB8BBBBBaC8ia8H| 
IBBBBailBBIBB8BBBBBBBBBBBaBBBBBBBBBBBBBBBBBBB9BBBBBBBBBaBB8BBBBBBBBBaBBBBBBBBB8Biil 
IBBBBBBBaBaaaBBBBBBBBBBBBRBBBRBBBBBaBBBBBIBRBB^BBBBBBaBBBBBBBBBBBBaBBBBBBBBRBBBBBBl 
iaBBBBBBflBaBBBHBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBi?BBBBBBBBBaBBB8BBBBBBBBBaaBBBBRBflBl| 
iBBBBBaBBaBBBBBBaBBBBBBflBBBBBBBaBBBBBBBBBBaBtlBBBlkaBBBBBBBBBBBaaaBaRBBBBBBBBBBBBBBH 
»RaaaBBaBRRBBBBBBBBBRBBBRBBRRiBRBRBBBBBBaB|BRBRBBRBBRBflRRBBBHBBRBBBRRBBRRHHBBBBBQl 
|flaBBBBBBBBBBaBBBBBBBaBBBBBBBflBaBBBBaBBBBlSaRRBBBBBaBBBBBBBBBBaBBBBBaBBBBBBBBBBBBi| 
PBBaBBBBBBBBBBBBaBaBBBBBBBBBBBBBBBBflBBBBBIBBBBBBBBBBBBBBaBBBBBaBBBBBBaaBBBBBBBBBBB| 
■BBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBaBBBBBBBBBBBBBaBBBBBBBRBBBal 

lBBBaBBBBaaaaa^iR=RBBBBBBBBaaBaaaaaaaaBaBEaBBBBBBaBBaBBBBBBBBBBaBiaBBBBBaBBai aaaai 

|BBBBBBBBBBBBBKi2iEi!iBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBlBBBa! 
iBBBBBBBBBBBaaaBBBBBBBBBBBBBBBBBBBaBBBBBBB IBBBBBBBBBBBBBBBaBBBBBBBBaBaBBBBBBai IBBB| 
IBBBBaBBBBBaBaBBaaaBBBBaBaaBBBBBBaaaBBBBBlEBaBBaBBBBBBBaBBBBaBBBBaaBBBBBBBBBBBVaaaj 
iBBBBBBBBBBBBaBBaBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBBBRBBBBBBBBBBI JBBB| 
IBBRRHBHRRHBBBRRBBBBIBBBBIBHBRRBRRBBHRBflBR RBBBlIBBBBBBRBRHBBBRBBRBBBBBBBBHBBaRHBBBi 
IBRHRBBRBBRBBBHRBBRRIIBRRIBBRIRBHBRBIRRRRI IBBBBRRRBBBRBRBRIRBBBBRIIBBRRBBIBBBBRBBBl 
IBBBBRBBBRaBBRBIBBBBBBBBBBBBIBBBBIBBBBRBBB IBBBBRBBRBIRBBBBBHBBBRBaiBRHBHBHBRBHHBRai 
IBBBRRIBBHBBBRIRBB8IBBBRRBRHBBRIRRRRBBIBRB ■IBRRBBRRRRRRBIBRRRRRRBBaRRHHHBRRRIBRBBai 
i■■HBBB■RBBBBRBBBRH■■IBBR■■RB■BR■BH■BBBB■■ ■HaBRBIlIBBRRRRRRBIHIRBBiaBBIHaBIHRBRf 
|RRHRBRBRHHBRBR^R~IIBRHHHRiaBBBBRRBBBBBBB IBBBBBBBRBRBIRBBHIHBBRBBRaBHHHHflBIBRflRBB| 
iRRBBBIHBaBBBBB^JKnBBBBRBHHHaBBBBaBRBBBBB IBRRBBRBBRBRHBBBRRBIIBRBBBBRBRBRRRaiRBBai 
iBBBRRHRBRBBBBBBBBBRRBBBBBBBBBBBHIRBHBBBHI ■BRHRHflHBHBBHRRBBRRRBBflRIRRBRRBRRRRBBRBB| 
■■■bbhbbbrbbrbriiirbirbibribrrbrbhrbbrrbbbSrrbbbrirbbrrbribrbiirrrbbhribbbrhrbrbrr 
t|BBaBBaaBBBBaaaaBBaaaaaBBBBBaaaBBBBaBBaBRBBaBBBBBBaaaBBaaBHBaBBBBBBaBBBB|i|ifafl 
■HRBIBRRRRBBBRRRBRBRBBBRBRBaRRBaRaBIB»RBBRBRBBBRRRBRRBBIRRBHBBRIBHHH||H^H 

■HBBlIBBIBRIBRBBaRBBRIIMIBRBRIlBRIBBRBRHIRBaRBBRBRBBBRRBBBBIBBBRRMHMHH 

|l■■l■RRB■■■■■BBB■BH■RBB•R■BBBBR■l■R■■l■RB■SRI■B■■■BBBB■■RRa■■HHB■BRBR■■HHRR■HHBBRB| 

lIRRHBBBBRBBRBBR^BRgBBBBBBBBBBBBBBBBBBBBBBBRBBBBBBBBBlBRBBlRBBBRRRRRBBBBBBRBBBBBBBai 
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FILLER TESTING 
NAS8-36298 

U.S. POLYMERIC 0. E. 71108 


Filler Lot for NASA Lot* 4 


1. Carbon Content, X 



SAMPLE 



QAI-5560 


#4-1 


♦4-2 

j±L 3 




99. 75 


99. 57 

99. 17 



NASA LOT# 

4 

AVERAGE 

99.50 


2. Ash Content, X 


.005 


. 000 

.010 


PTM-71B 


•??1 


L&k 5 

r 005 



AVG. 

.013 


.008 

.008 



NASA LOT# 

4 

AVERAGE 

.010 


3. Atomic Absorption, ppm 


#4-1 


#4-2 

#4-3 

L0T#4 

CTM-53B 






AVG. 


Na 

2.0 


2.0 

1 . 0 

1.7 

2 determinations) 

K 

1.5 


2.0 

1.0 

1.5 


Ca 

1.5 


0.5 

1. 5 

1.2 


Mg 

1.0 


1.0 

0.0 

0.7 


Li 

0.0 


0.0 

0.0 

0.0 


TOTAL 

6.0 


5. 5 

3. 5 

5.0 

3a. Moisture Content, X 


0.018 


0. 005 

0 . 010 


CTM-53B 


0. 030 


0. 015 

0.015 



AVG. 

0.024 


0 . 010 

0.013 



NASA LOT# 

4 

AVERAGE 

O. 016 


3b. Ash Content, X 


0. 005 


0.005 

0 . 000 


CTM-53B 


0 . ooo 


O. OOS 

0 . 000 



AVG. 

0.003 


0.005 

0 . 000 



NASA LOT# 

4 

AVERAGE 

0. 003 


4. pH, Units 


4.70 


4. 80 

4.80 


ASTM D1512 


£J3£L 


4« 65 

4- S3 



AVG. 

4. 75 


4. 82 

4.72 



NASA LOT# 

4 

AVERAGE 

4. 76 


5. Particle Size, microns 

AVG. 

.42 


. 38 

.43 


S. E. M. procedure 

Maximum 

.56 


.73 

.70 


(Average values are 

Minimum 

.20 


.20 

.23 


of 10 determinations) 

Std. Dev 

.08 


.05 

.08 



NASA LOT# 4 AVERAGE SIZE .41 


6a. TGA, -C at SOX Loss 701 688 697 

CTH-51 NASA LOT# 4 AVERAGE 695 



HITOO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 
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Filler Lo t for HASA Lot* 4 

fib. TGA S»e Charts 6A-SC 

CTH-51 

7. Particle Size Distribution See Charts 7A-7C 

CTH-72 


Particle Size, microns 


*4-2 

#4-3 

CTM-72 

.94 

.79 

.98 



.62 



AV6. . 94 

.86 

.94 


NASA LOT* 4 

AVERAGE 

.89 


U. S. Polymeric 


J 1 Si- 

Haaid N. Quraishi, Manager 
Quality Assurance Department 
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Udp 

USFbfymeric 

RESIN TESTING 
NAS8-36298 

U. S. Polymeric 0. E. 71108 


USP-39A Realn Lot for NASA Lot# 4 


1. 

Resin Solids, X 


#4-1 

#4-2 



PTM-7C 


63.0 

82.8 





63.6 

83.2 





02. 4 

63. 5 




AVG. 

63.0 

83.2 




Lot# 4 

AVERAGE 

83. 1 


2. 

Specific Gravity 9 25* C 


1. 167 

1. 169 



PTN-29C 

Lot# 4 

AVERAGE 

1. 168 


3. 

Viscosity, Brookfield, cps. 8 

22. 8* C 

13, 750 

13, 500 



PTM-14C 

Lot# 4 

AVERAGE 

13, 625 


4. 

Gel Time, min: sec 


4:15 

4:05 



PTN-47B 

Lot# 4 

AVERAGE 

4:10 


5. 

Atomic Absorption, ppm 


#4-1 

*±=2 

L0T4 . 


CTM-53B 

Na 

91.0 

100. 0 

95. 5 


(Values are averages of 

K 

3.0 

3.0 

3.0 


tvo determinations) 

Ca 

12. 5 

14. 5 

13. 5 



Mg 

4.0 

3. 5 

3.8 



Li 

o.o 

0.0 

0 . 0 



AVG. 

110.5 

121.0 

115.8 

8. 

Volatiles, Gas Chromatography 


See Charts 6A-6B 



CTM-55 





7. 

TGA, X Weight Loss at 500* C 


42.8 

42. 5 



CTM-51 (AIR) 

Lot# 4 

AVERAGE 

42.7 





See Chart 7A-7B 


8. 

DSC, temperature * C 


186 

188 



CTM-50A 

Lot# 4 

AVERAGE 

187 





See Chart 8A-8B 


9. 

HPLC 


See Chart 9A-9B 



CTM-49A 





10. 

GPC, Average molecular vt. 


1679 

1577 



CTM-49A 

Lot# 4 

AVERAGE 

1628 



See Chart 10A-10B 


^Vhitco materials division 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2407 
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USP-39A Resin Lot for HAS A Lot* 4 


11. pH, units 



#4-1 

#4-2 


CTK-1B 



8. 18 

8.20 



Lot# 

4 

AVERAGE 

8. 19 


12. Phenol Content, X 



12. 83 

12. 93 


CTH-SS Appendix 1 



12.55 

12. 84 



AVG. 


12. 69 

12.88 



Lot# 

4 

AVERAGE 

12.79 


13. Chang's Index, ml. 



24.9 

24.6 


CTM-5B 

Lot# 

4 

AVERAGE 

24.8 


14. RDS, Minimum Viscosity, cps. 



Min. Vise. 


CTM-57A 

#4-1 


148 


106 


#4-2 


143 


106 


AVG. 


145 


106 


See Charts 14A-14B 


15. NMR 

See Charts 15A-15B 



Vendor procedure 


U. S. Polymeric 

Ac^j Hi. 


Hamid H. Quralshl, Manager 
Quality Assurance Department 



TYPICAL GAS CHROMATOGRAPH SET-UP 



GAS CHR0MAT06RAPHY STANDARD SOLVENT 
TEST METHOD CTM-55 

STANDARD SOLVENT/MONOMER RETENTION TIME (MINS.) 


MEOH 

.6 

ETHANOL 

1.18 

MECL2 

1.28 

ACETONE 

1.45 

I PA 

1.83 

THF 

3.08 

ACETONITRILE 

3.2 

CRESOL 

A. 03 

MEK 

4.08 

FURFURAL 

15.03 

TOLUENE 

17.98 

CHLOROBENZENE 

19.6 

PHENOL 

22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 
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REAL TIME CHROMATOGRAM *** 



i FINAL FULL SCALE MV =1006.6* 


SAMPLE ; USP39A 4-1 

MI SC. C=0. 11631 GMS/ML 

TIME 12 34 
DATE 12' 16--86 
OPERATOR : JGZ 


RUN TIME : 30.00 MINUTES 

DELAY T I ME : G . 00 

CHAN * 0 


PK 

NO 

RET 

TIME 

PEAK 

AREA 

AREA 

£ 

L 

PEAK 

HT. 

1 

.63 

1162 

.029 

1 

191 

3 

1 . 60 

7 <5625 

1.922 

2 

11349 

4 

1 .80 

191960 

4.815 

2 

1136© 

5 

3.20 

3118800 

78 . 236 

2 

97574 

6 

3 98 

136680 

3.429 

3 

10372 

7 

5 03 

3086 

.077 

4 

153 

S 

5.50 

3265 

.082 

2 

326 

18 

11.63 

13S90 

.348 

2 

675 

32 

21.78 

54611 

1 .37© 

2 

10649 

33 

21.90 

178710 

4 . 483 

2 

14799 

34 

22.10 

207590 

5.207 

2 

10581 

ITOTAL AREAs 3986 

379 



(THRESHOLD 

= 1 




lM IN 

.PK. WIDTH= 15 





AREA REJECT = 1000 


CHART 6A 


VERTICAL SCALE FACTOR = IK 



SAMPLE : USP39A 4-1 
M I SC . C=0 11631 GMS-' ML 

TIME : 12 34 

DATE 12'16'86 
OPERATOR : JG2 

RUN TIME-- 30.00 MINUTES 
DELAY TIME : 0 06 
CHAN : 0 


PK 

RET 

PEAK 

AREA 

B 

PEAK 

NO 

. TIME 

AREA 

7. 

L 

HT. 

3 

1 .60 

76625 

1 .933 

2 

11349 

4 

1 .80 

191960 

4.841 


1 1 360 

5 

3.20 

31188O0 

78 . 659 

o 

w 

97574 

6 

3.98 

136680 

3.447 

3 

19372 

32 

21 73 

54611 

1 .377 

2 

16649 

33 

21.90 

178710 

4.507 

2 

14799 

34 

22. 10 

207590 

5.236 

2 

10581 


TOTAL AREA= 3964976 
THRESHOLD= 1 
MIN PK. WIDTH= 15 
AREA REJECT= 15000 
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' *** REAL TIME CHROMATOGRAM *** 



SAMPLE USP39A 4-2 
MISC. 0*0.10199 GMS/ML 


T I ME r 14 = ©4 
DATE 1 1 2^ 16/86 
OPERATOR ! JG2 

RUM TIME- 39.00 MINUTES 
DELAY TIME: 0.©0 
CHAN: © 

PK RET PEAK AREA B PEAK 

MO TIME AREA XL HT . 


■4 1 65 139370 7.563 2 10853 

5 2.90 1343400 72.896 3 81323 

1 6 3.88 16833 .913 4 843 

7 4.98 2075 .113 4 123 

8 5 48 2769 .156 3 235 

14 11.65 9910 .538 1 512 

1 30 21 85 121440 6.598 2 10620 

■31 22.83 287110 11.238 2 18643 

.TOTAL AREA* 1842907 
■THRESHOLD* 1 
I MIN. PK. WIDTH* 15 
AREA REJECT* 1888 

I 


VERTICAL SCALE FACTOR : IX 



! 


if* Ls. 

r 


SAMPLE- USP39A 4-2 
MISC. 0*6.10199 GM'S-ML 

TIME: 1404 
DATE: 12/16/86 
OPERATOR- JGZ 

RUN TIME: 38.00 MINUTES 

DELAY TIME 8.00 
CHAN 9 

PK RET PEAK AREA B PEAK 
NO. TIME AREA X L HT . 


4 1.65 139370 7.694 2 10853 

5 2.98 1343480 74.167 3 81323 

30 21.85 121440 6.705 2 10620 

31 22.03 287110 11.434 2 18643 

TOTAL AREA* 1811320 
THRESHOLD* 1 
MIN PK. WIDTH* 15 
AREA REJECT* 1700O 
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MEASURED VARIABLE 


PART NO. 990088 


RUN NO 

OPERATOR 

SAMPLE: 
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T-AXIS OF POOR QUALITY DTA-DSC 

SCALE. °n/in SO SCALE. °C/in // Q. } 

PROG. RATE. °C/min Cmcal/sec]/in 

FA T n nm ISO WEIGHT, mg 3j2 

HIFT, in 0 REFERENCE 
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CHART 9A 

ORIGINAL PAGE IS 
OE POOR QUALITY 

AREA PERCENT REPORT **-»(-»i-**** 

♦■if***************************************************************************** 


* Sample Name: USP39A,4-1 ,C=6. 67 Operator Initials: JGZ * 

* Date: 09-05-1986 12:02:14 Method: PHENOLIC DATA FILE: A: PHEN029. PTS * 

I* Interface: 4 Cycle#: 29 Channel#: 0 Vial#: N.A. * 

!# Starting Peak Width: 10 Threshold: .01 * 

******************************************************************************** 

* Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18 * 

|* Solvent Description: THF/ WATER , 2:1 BY WEIGHT * 

!* Operating Conditions: R.T., FL0WRATE=1.5 ML/MIN * 

* Detector 0: 220NM/.5AU Detector 1: * 

* Mi sc. Information: LENGTH=25 * 


[ ******************************************************************************* 
Starting Delay: 0.00 Ending Retention Time: 10.00 


Pk 

No. 

Ret, 
Ti me 

Peak 

Area 

Area B 
7. L 

Peak 

Ht. 

Normal i z 

7. 

ed Area/ 
Hei ght 


2 

1.80 

89195 

51.2031 2 

4841 

100.000 

18.4 


3 

2.07 

85003 

48.7969 2 

4793 

95.301 

17.7 


Total 

Area: 

174198 

Area Reject: 

1000 One 

sample per 

1.000 sec. 


DATA FILE-PHEN028 FROM 0.00 MIN. TO 10.00 MIN. LOW SCALE- 5.410 Mv. HIGH SCALE- 10.388 Mv 
USP-38A. 4-1. C— 6.07 MG/ML. 8/5/80. JGZ 



CHART 9B 


I 


I 


AREA PERCENT REPORT 




******************************************************************************* 




Operator Initials: JGZ 
DATA FILE: A: PHEND21 . RTS 
Channel#: 0 Vial#: N.A. 




Sample Name: USP39A , 4-2 , C=4. 96 
Date: 09-01-1986 15:58:03 Method: PHENOLIC 

Interface: 4 Cycle#: 21 

Starting Peak Width: 10 Threshold: .01 

****************************************************************************** 
Instrument Type: BECKMAN HPLC Column Type: M I CROBDNDAP AK C-1B * 

* Solvent Description: THF/WATER, 2:1 BY WEIGHT * 

I* Operating Conditions: R.T., FL0WRATE=1.5 ML/MIN * 

[* Detector 0: 220NM/.5AU Detector 1: * 

* Mi sc. Information: LENGTH=25 * 

l***********************#**********************»******************************** 

Starting Delay: 0.00 Ending Retention Time: 10.00 


Pk 

|No. 

Ret 

Time 

Peak 

Area 

Area 

7. 

B 

L 

Peak 

Ht. 

Normal i zed 
7. 

Area/ 
Hei ght 

2 

1.80 

81017 

49.7413 

2 

4923 

100.000 

16.5 

■ 3 

1.95 

22173 

13.6137 

2 

4605 

27.369 

4.8 

' 1 ^ 

2.05 

59686 

36.6450 

2 

5071 

73.671 

11.8 


Total Area: 162876 Area Reject: 1000 One sample per 


1 . 000 sec . 


ORIGINAL PAGE IS 
OF POOR QUALITY 


i 


DATA FILE-PHEN021 FROM 0.00 MIN. TO 10.00 MIN. LOW SCALE- 5.445 Mv. HIGH SCALE- 10.636 Mv 
USP-39A. 4-2. C-4. 06 MG/ML. 9/2/86. JGZ 



6PC CALIBRATION PLOT 


*** Calibration Data *** 
Calibration Name: 

Wise Information: 


Fit Type: 3 

Log Mol Wt * A + Bx + Cx^2 + Dx A 3 

A* 2.533977 B» 2.115815 C* -.5646824 D* 3.606432E-02 

Coefficient of Determination: 0.9902 


Ret Time 

Molecular Weight 

Log Mol Wt 

3.50 

35000 

4.544 

4.33 

15000 

4. 176 

4.83 

3600 

3 . 556 

5.09 

2350 

3.371 

6.00 

570 

2.756 

7. 17 

92 

1.964 

7.50 

72 

1.857 



Retention Twe or Voliwe 


CHART 10A 

' ORIGINAL PAGE IS 

OF POOR QUALITY 

A FILE A: 6PC36. HDR TAKEN 08-05-1986 17:56:32 

I 

GF'C REPORT 


Hut************************************************************************* 


ample Name: USP39A 4-1=2.68 Operator Initials: GBF * 
ate: 08-05-1986 16:34:2B Method: DATA FILE: A:GPC36.PTS * 
-iterface: 5 Cycle#: 36 Channel#: 0 Vial#: N.A. * 
tarting Peak Width: 60 Threshold: 0 * 
***************************************************************************** 


Instrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 500A * 

Solvent Description: THF •* 

I Operating Conditions: T=35C FLDWRATE=2. OML/MIN * 

Detector 0: 254NM/. 1AU Detector 1: * 

Mi sc. Information: CAL I BRAT I ON/ GPC * 


k^******************************^**********#******************************** 


ting Delay: 
bration file 
>cular Weight 
>line TIMES: 
ess -TIMES: 
il Area: 


ln= 


0.00 

GPCPHEN 


Distribution Averages 
3.85 to 10.00 MW: 

3.85 to 10.00 MW: 

229203 
1679 
422 
3.9799 
4462 
1459 


Ending Retention Time: 10.00 


22295 to 2 

22295 to 2 




ORIGINAL PAGE IS 
OF POOR QUALITY 


CHART 10B 


!■ FILE A: GPC37. HDR TAKEN 08-05-1986 17:59:34 


«■«•»•»(•■*(■«•** GPC REPORT ******** 


tw*************************************************************************** 
trample Name: USP39A 4-2=2.68 Operator Initials: GBF * 

|Date: 08-05-1986 16:46:38 Method: DATA FILE: A:GPC37.PTS * 

t terface: 5 Cycle#: 37 Channel#: O Vial#: N.A. * 

arting Peak Width: 60 Threshold: 0 * 

h***************************************************************************** 

I nstrument Type: HPLC/ BECKMAN Column Type: ULTRASTYRAGEL 500A * 

Solvent Description: THF * 

| Operating Conditions: T=35C FL0WRATE=2. 0ML/M1N * 

t l Detector 0: 254NM/.1AU Detector 1: * 

Mi sc. Information: CAL I BRAT I ON/ GPC * 

**************************************************************************** 
jar ting Delay: 0.00 Ending Retention Time: 10.00 

Wbration file: GPCPHEN 


?cular Weight Distribution Averages 


tseline TIMES: 

E ess . JIMES: 
1 Area: 


3.85 to 
3.85 to 
192576 
1577 
217 
7.2524 
4789 
1326 


10.00 

10.00 


22295 to 
22295 to 



I 


Mol Wt 5 
IB 


8 







ORIGINAL PAGE IS 

OE POOR QUALITY 


Rheometrics RECAP II 
Sample No. : 1 


rime-nt No. 


r 


jA FINGERPRINT VISCOSITY PROFILE USP 39 A RESIN NASA L0T4-1 
Jr at or : cp 

je and Time : Monday, August 10, 1906 - 10:37:59 

[rating Mode : DYNAMIC 

i 

|ep Type : CURE 

imetry : DISK S< PLATE 

RADIUS : 25.00 

GAP : 0.50 


es : 

AIN =50% 

QUENCY =10 RAD/SEC 



I 

I ORIGINAL PAGE IS 

OF POOR OUAUTY 

>SA FINGERPRINT VISCOSITY PROFILE USF’ 39 A RESIN NASA L0T4-1 


10. 

ETA* 

ETA ' 

ETA" 

TORQUE 

TIME 

TEMP 


POISE 

POISE 

POISE 

GRAMS-CM 

MIN. 

DEG. C 

1 

7. 356e+002 

7. 3475+002 

3. 604e+001 

9. 281 e+001 

2. OOOe-OOl 

2. 9O0e+001 

2 

6. 972e+002 

6. 962e+002 

3. 653e+00 1 

8. 900e+001 

1 . OOOe+OOO 

3 . OOOe+OO 1 

3 

5. 909e+002 

5 . 90 1 e+002 

3. 035e+001 

7. 450e+001 

2. OOOe+OOO 

3. 200 e+001 

4 

4.739e+002 

4. 732e+002 

2. 555 e+00 1 

5 . 973e+00 1 

3. OOOe+OOO 

3 . 400e+00 1 

5 

3. 764e+002 

3. 753e+002 

2. 849e+00i 

4. 741 e+001 

4. OOOe+OOO 

3. 600e+001 

6 

2. 94 6 e+002 

2. 931 e+002 

2. 905e+001 

3. 704e+001 

5. OOOe+OOO 

3. S 00 e+00 1 

7 

2. 327e+002 

2. 3!4e+002 

2. 503e+001 

2. 927e+001 

6 . OOOe+OOO 

4 . OOOe+OO 1 

I S 

1 . 876e+002 

1 . S59e+002 

2. 533e+001 

2. 357e+001 

7. OOOe+OOO 

4. lOOe+OOl 

! 9 

1 . 507e+002 

1 . 487e+002 

2. 445e+001 

1 .893e+001 

8 . OOOe+OOO 

4 . 300e+00 1 

10 

1 . 215e+002 

1 . 193e+002 

2 . 343e+00 1 

1 . 527 e+001 

9 . OOOe+OOO 

4. 500e+001 

11 

1.01 0e+002 

9. 834e+001 

2. 309e+00 1 

1 . 26Se+001 

1 . OOOe+OOl 

4. 700e+001 

12 

8. 409e+001 

8. 084e+001 

2.311 e+001 

1 . 055e+00 1 

1 . 1 00e+00 1 

4 . 900 e+00 1 

13 

7. 028e+001 

6 . 723e+001 

2. 049e+0Ol 

9.81 3e+000 

1 . 200e+001 

5. lOOe+OOl 

14 

5. 958e+001 

5. 642e+001 

1 . 915e+001 

7. 477e+000 

1 . 300e+001 

5 • 300e+00 1 

15 

5. 106e+001 

4. 924e+001 

1 . 673e+001 

6. 413e+000 

1 . 400 e+001 

.5. 500e+001 

16 

4. 459e+001 

4. 20Se+001 

1 . 475e+00 1 

5. 599e+000 

1 . 500e+00 1 

5. 700e+001 

17 

4.01 0e+00 1 

3. 795e+001 

1 . 295e+00 1 

5. 030e+000 

1 . 600e+00 1 

5.9 0 0 e+001 

18 

3. 536e+001 

3. 360e+001 

1 . 100 e+001 

4. 437e+000 

1 . 700e+00 1 

6. lOOe+OOl 

19 

3. 190e+001 

3. 052e+001 

9. 294e+000 

3 „ 999e+000 

1 . BOOe+OOl 

6. 300e+00 1 

20 

2 . 923e+001 

2. 706e+001 

8. 066e+000 

3. 540e+000 

1 . 900e+00 1 

6. 500e+001 

21 

2. 593e+001 

2. 497e+001 

6. 980 e+000 

3. 254e+000 

2 . 000e+00 1 

6. 700-5+001 

On 

1.516e+001 

1 . 340e+001 

7. 073e+000 

1 . 902e+000 

2. 100e+001 

6. 900e+001 

53 

2 . 092e+00 1 

2 . 02 1 e+00 1 

5. 397e+000 

2. 625e+000 

2. 200e+00 1 

7. lOOe+OOl 

?4 

1 . 919e+001 

1 . 861 e+001 

4. 625e+000 

2. 406e+000 

2. 300e+001 

7. 300e+001 

25 

1 . 646e+00 1 

1 . 596e+001 

4 . 03 1 e+000 

2. 066e+000 

2. 400e+001 

7 . 500e+00 1 

26 

1 . 5S2e+001 

1 . 536e+001 

3.81 0e+000 

1 . 985e+000 

2 . 500 e+00 1 

7. 700e+001 

27 

1 . 428e+001 

1 . 3B6e+00J 

3. 4 50 e+000 

1 . 792e+000 

2. 600e+00 1 

7. 900e+001 

28 

1 . 2S6e+001 

1 . 247e+001 

3. 1 45e+000 

1 . 612e+000 

2. 700e+001 

8 . OOOe+OO 1 

29 

1 . 250e+00 1 

1.219e+001 

2. 770e+000 

1 . 569e+000 

2. BOOe+OOl 

8. 200e+001 

SO 

1. 1 03e+00 1 

1 . 065e+001 

2. 864e+000 

1 . 385e+000 

2 . 900e+00 1 

8 . 400e+00 1 

51 

9. 406e+000 

9. 1 66e+000 

2.1 1 3e+000 

1 . 1 QOe+OOO 

3 * OOOe+OO 1 

3 a 600©+00 1 

32 

3 . 563e+000 

8. 359e+000 

1 . 860e+000 

1 . 075e+000 

3. lOOe+OOl 

3. 800e+001 

53 

7 . 639e+000 

7. 351 e+000 

2. 078(3+000 

9. 584e— 001 

3. 2 00 e+00 1 

9. OOOe+OOl 

54 

6 . 766e+000 

6. 563e+000 

1 . 644e+000 

8. 495e-001 

3 . 300e+00 1 

9. 200e+00 1 

>3 

5. 6S4e+000 

5. 498e+000 

1 . 444e+000 

7. 12Be-001 

3-4 0 0 & + 0 0 1 

9. 400e+001 

>6 

4 . 764e+000 

4 . 696e+000 

8 . 022e-00 1 

5. 9 39 e— 001 

3. 500e+00t 

9. 600e+C01 

17 

3 . 73 1 e+000 

2. 963e+000 

2. 268e+000 

4. 681 e— 001 

3 * 600e+00 1 

9 . 800e+00 1 

>8 

3. 183e+000 

3. 1 05e+000 

6 . 963e— 00 1 

3. 995e— 00 1 

3. 700e+001 

1 . 000e+002 

19 

2 . 505e+000 

2. 229e+000 

1 . 1 45e+000 

3. 1 42e— 001 

3. BOOe+OOl 

1 . 020e+002 

to 

2.71 6©+000 

2. 646e+000 

6. 147e— 001 

3.41 Oe— 00 1 

3. 900e+00 1 

1 . 040e+002 


1 . 43 1 <=+000 

1 . 330e+000 

6. 51 8e-001 

1 . 8 60 e— 00 1 

*4 . OOOe+OO 1 

1 . 060 e+002 

[ o 

2 . 88 1 <=+000 

2. 760e+000 

8. 249e— 001 

3. 6 1 3e— 00 1 

4. lOOe+OOl 

1 . 080e+002 


2. 905e+000 

2. 869 e+000 

4. 572e— 001 

3 . 646e— 001 

4 . 2 00 e+001 

1 . 1 00e+002 

4 

2 . 030e+000 

1 . S50e+000 

8 . 377e-00 1 

2. 546e-001 

4. 300e+001 

1 . 1 20e+002 

5 

2. 647e+000 

2. 470e+000 

9 . 504e-00 1 

3. 320e— 001 

4 „ 400e+001 

1 . 1 40e+ 002 

6 

i 

2. 124e+000 

1 . 852e+000 

1 . 040e+000 

2 . 6 63 6— 00 1 

4. 500e+001 

1 . 1 60 e+002 

17 

1 . 72'! 5+000 

1 . 529e+000 

7. 970e— 001 

2. 164e— 001 

4 . 60Os>-«-00 1 

1 . 1 S0e+002 


2 , 573e+000 

2. 267e+000 

1 . 2 1 9e+000 

3. 231 e— 001 

4. 700&+001 

1 . 200 e+00 2 

9 

2. 691e+000 

2. 3185+000 

1 . 368e+000 

3. 377e— 00 1 

4. BOOe+OOl 

1 . 220e+002 

0 

3, 56 7s +000 

2. 814e+000 

1 . S49o+000 

4 . 228e— 00 1 

4. 900e+00i 

1 . 240e+002 


1 


ORIGINAL PAGE IS 
OF POOR QUALITY 


FINGERPRINT VISCOSIT Y PROFILE USP 39fl RESIN NASA L 0T4-1 


ETA* 

POISE 

3. S94e-+000 
4 . 707e+000 
6- 426e+000 
9.204B+000 


ETA' 

POISE 

3.271e+000 
3. 972 b+C> 50 
5 . 930e+000 
8 . 352e+000 


ETA" 

F0I9E 

1 1 2e+000 
, 5 25e +000 
, 477e+000 
. B6S&+000 


torque 

GRAMS-CM 
4.8S7e-001 
5.911 e— 00 1 
B. 0S2e-001 
1 . 1 56e+C>00 


TIME 

MIN. 

000e+00 1 
5. 1 OOe+OOl 
5. 200e+001 
5.300e+001 


TEMP 
DEG. C 
1 . 260e+002 
1 . 2S0e+002 
1 . 300e*002 
1 . 320e+0C>2 





1. 0E4 


(V > 3SI0d 


i 


♦V13 i 

i 






Rheonietries RECAP II 


l 

l 

Experiment No. : 6 Sample No. : 1 

Ti Jl e: 

NASA FINGERPRINT VISCOSITY PROFILE USP 39ARESIN NASA 


OpB^ator : CP 


Date and Time : Monday, August IB, 

oMr 


ating Node s DYNAMIC 
Bi^*ep Type s CURE 


r 

Seometry 

l 


DISK PLATE 
RADIUS : 
SAP : 


kicBes : 

STRAIN =50*/. 

FREQUENCY =10 RAD /SEC 


25. 00 
0 . 50 


19S6 - 12:16:20 


ORIGINAL PAGE IS 
OF POOR QUALITY 


I 


I 

I 

| 

I 


LOT 4—2 


-u XU ^4 u % IA +* r .-4 r-.j H* o o IU ‘'•J Cf" » J1 fc» 0*4 r j 


ll 


:> 

i 


} 


f 


INGERPRINT VISCOSITY ^'ROFILE USP 39 ARES IN .NASA 


ETA * 
POISE 
1 . 376&+003 


LOT4-2 ORIGINAL PAGE IS 
OF-PQOR-QUALPFY 

TEMP 


ETA* 
POISE 
1 . 376e+003 
1 . 273ei-0G3 
1 . 080e+003 
S. 733e+002 
6. S0Se+002 

5. 270e-i-002 
4 . 063e+002 
3. 134e+002 
2. 503e+002 
1 . 979e+002 
I . 5S3e+002 
1 . 275e+002 
1 . 055e+002 
S. 673e+001 
7.21 9 e -*-00 1 
6. 079e+001 
5.253e+00t 
4. 614*1-001 
4 . 050&+00 1 
3. 587e+001 
3. lole+OOi 
2. 923ei-00 1 
2. 474 *+001 
2 . 225e+0C • 
1 . 955e+00 1 
1 . 766e+00 1 
1 . 533e+00i 
1.419e+001 
1 . 251 £.+001 
1 . 1 59e+00 1 
1 . 05 1 e+C-0 1 
9 . S 33 e +000 
S» 555e+000 
7 . 367 6+000 

6. 1 96*1-000 
5. 547e+000 
5. 524e - o O 
5. 003e+000 
4.991 e+000 
2. 305e+000 
1 . a 25e+000 
1 . 9956+000 
2.31 5e+000 
2 . 394«+000 
2 505e+000 
2 . 430e+000 
2 . 6SE e+000 
2. 979s+000' 
3 „ 045e+000 
2. 614*1-00)0 


1 . 273e+003 

1 . 060) 6+003 
S. 731e+002 

6 . 60) 1 e+002 
5. 263e+002 
4 . 055e+002 
3. 1 73e+002 
2.4906+00)2 
1 . 963e+002 
1 . 565e+002 
1 . 253e+0C2 
1 . 030e+002 

а. 404e+001 

б. 9 306+0)0 1 
5.8256+001 
5. 019e+C>C>l 
4 . 4056+00 1 
3.6726-001 
3. 452e+001 
3. 043e+001 
2. 730e+001 
2. 393e+001 
2. 159e+001 
1 . 6986+0)0)1 
1.71 1 e+001 
1 . 497e+001 
1 . 375e+001 
1.205e+C>01 
1 . 1 27e+001 
1 . 0236+001 
9.31 4 e+000 
6, 3976+000 
7 . 234e+000 
6 . 09 1 e+OOO 
5. 406e+000 
5. 374e+C>C>0> 
4. 947e+000 
4.B96e+000 
2.645e+000 
1 . 229&+000 
1 . 774e+000 
2 . 740e+C00 
2 . 342e+000 
2. 4S4s+000 
2. 340)e+000 
2. 495e+0O0 
2.9146+000 
2. 971e+0C0 
2. 449e+000 


ETA" 
POISE 
4. 762e+001 
4. 150e+001 
3. 796e+00 1 
3. 545e+C>0>l 
3. 189e+001 
2.742e+001 
2.577e+001 
2. 591 e+001 
2. 551 e+001 
2. 496e+001 
2. 356e+001 
2. 335e+001 
2. 283e+001 
2. 163e+C)01 
2 . 022e+00 1 
1 . 7376+00 1 
1 . 553e+00 1 
1 . 374e+00 1 
1 . 196e+001 
9. 737e+00G 
8 . 555b+C>0>0) 
7. 263e+000 
6. 2706+000 
5. 3896+0)00) 
4 . 673e+000 
4. 373e+000 
3. 306e+000 
3. 507e+000 
3.343s+000 
2. 722e+000 
2. 409e+000 
2. 674e+000 
1 . 638e+000 
1 . 393e+000 
1 . 1 33&+000 
1 . 240e+000 
1 . 27Se+000 
7. 479e-001 
9 . 667 e— 001 
9. 323e— 00 1 
7. 202e— 001 
9. 136e~001 
6 . 471e-001 
4.931 e-00 1 
3.215e-001 
6 . 570e— 00 1 
1 . OOOe+OOO 
9. 793e— 001 
6. 6786—001 
9. 131 e— 00 1 


TORQUE 
GRAMS-CM 
1 . 742e+002 
1 . 617e+002 
1 . 365e+002 
1 . 1 04e+002 
8 . 59 1 e+00 1 
6. 640 b+ 001 
5. 1 i8e+001 
4.002e+001 
3. 1 46e+00 1 
2. 488e+001 
1 , 9886+001 
1 . 602e+00 1 
1 . 325e+001 
1.0896+001 
9 . 05Se+000 
7 . 630e+000 
6. 596e+000 
5. 792e+000 
5 . 084e+000 
4. 501 ei-000 
3. 968e+000 
3. 544e+000 
3. 106 e+000 
2.791 e+000 
2 . 455&+000 
2.21 6e+000 
1 . 924e+000 
1 . 791 e+000 
1 . 570e+000 
1 . 45+e+OOO 
1.31 8e+000 
1 . 240 e +000 
1 . 0736+000 
9.2456-001 
7.7716-001 
6. 961 e-00 1 
6. 927 b— 001 
6. 2736-001 
6.258e-001 
3.5t9e-001 
1.788e-001 
2. 504e— 00 1 
3.534e-001 
3 . 003 b— 00 1 
3. 146e-001 
3. 049e— 001 
3. 374e— 001 
3. 741 e-00 1 
3. 820e— 001 
3. 281 e-00 1 


TIME 

MIN. 

2. OOOb-OOI 
1 . OOOe+OOO 
2. OOOe+OOO 
3 . OOOe+OOO 
4 . OOOe+OOO 
5. OOOe+OOO 
6. OOOe+OOO 
7 . OOOe+OOO 
8. OOOe+OOO 
9 . OOOe+OOO 
1 . OOOe+OOl 
1 . 1 00e+00 1 
1 . 200e+00 1 
1 . 300e+001 
1 . 400e+00 1 
1 . 500e+001 
1 . 600e+001 
1 . 700e+001 
1 . 800e+00 1 
1 . 900e+00 1 
2. OOOe+OOl 
2. 100e+001 
2. 200e+001 
2 . 300e+00 1 
2. 400e+001 
2 . 500e+00 1 
2.600e+001 
2. 700e+001 
2 . 800e+00 1 
2. 900e+001 
3. OOOe+OOl 
3. 100e+001 
3. 200e+001 
3 . 300e+00 1 
3. 400e+0Cl 
3. 500e+00 1 
3 . 600e+00 1 
3. 700e+001 
3.800e+001 
3. 900e+001 
4. OOOe+OOl 
4. 100e+001 
4.200e+001 
4 . 300e+00 1 
400e+001 
4 . 500e+00 1 
4.6006+001 
4.700e+001 
4 . BOOe+OO 1 
4. 9006+001 


DEG. C 
3 . 000e+00 1 
3. 1 00e+00 1 
3. 200e+001 
3 . 400e+00 1 
3. 600e+00 1 * 
3 . BOOe+OO 1 
4. OOOe+OOl 
4. 100e+001 
4. 300e+001 
4. 500e+001 
4.700e+001 
4. 900e+00 1 
5. 100e+001 
5 . 300e+00 1 
5. 500e+001 
5. 700e+001 
5. 900e+001 
6. lOOe+OOl 
6. 300e+001 
6 . 500e+00 1 
6.7 006+00 1 
6. 900e+001 
7. lOOe+OOl 

7 . 3 00 e?+00 1 
7 500e+00 1 
7.700e+001 
7 . 900e+00 1 
8 . 000e+00 1 
8 . 200e+00 1 
S. 400e+001 
8. 600e+001 
8 . 800e+00 1 
9. OOOe+OOl 
9. 200e+001 
9. 4006+001 
9. 600B+001 
9. 800e+001 
1 . 0006+002 
1 . 020e+002 
1 . 040e+002 
1 . 060e+002 
1 . 0S0e+002 
1 . 1 00e+002 
1 . 120e+002 
1 . 140e+002 
1 . 1 60e+002 
1 . lS0e+002 
1 . 200e+002 
1 . 220e+002 
1 . 240e+002 


m r> ui <a 


NT VISCOSITY PROFILE USP 39 AR 


ETA* 

ETA' 

ETA" 

TORQUE 

TIME 

TEMP 

POISE 

POISE 

POISE 

8RAMS-CM 

MIN. 

DEG. C 

427e+000 

3. 307e+000 

8. 97Be-00i 

4 . 300e— 00 1 

5. OOOe+OOl 

1 • 

347e+000 

5. OiBe+OOO 

1 . S45e+000 

6.71 Oe— 001 

5. 1 OOe+OOl 

1 . 2S0e+002 

402e+000 

6. 055e+000 

2 . 079e+000 

8 . 032e— 001 

5. 200e+00 1 

1 . 300e+002 

322e+000 

7 . 9S5e+000 

2. 347e+000 

1 . 045e+000 

5 . 300e+00 1 

1 . 310e+002 
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TEST PAGE 

la. Breaking Strength, WARP. 1 

lb. Breaking Strength, FILL 1 

2a. Carbon Assay 1 

2b. Hydrogen Assay 1 

2c. Nitrogen Assay 1 

3. Visual Inspection 1 

4. Specific Gravity 1 

5. pH 2 

6. TGA 2 

7a. Atomic Absorption. 2 

7b. Moisture Content. 2 

7c. Ash Content 2 

8a. Filament diameter, WARP 2 

8b. Filament diameter, FILL 2 

9a. Thread Count, WARP. 2 

9b. Thread Count, FILL 3 

10a. Areal weight 3 

10b. Volatiles 3 

10c. Weight Change on Acetone Wash 3 

CHARTS 

Visual Inspection. 3A 

TGA SA - 6B 


Page 1 of 3 


Udp 

TT O ■ 


USFbtymeric 


FABRIC TESTING 


NAS8-36298 


U. S. POLYMERIC 0. E. 71108 


I 


3. Visual Inspection 

QCi-102 

4. Specific Gravity, 

PTM-84 


See Charts 3A 


Uniti 


PICK 

CENTER 

PLAIN 

AVG. 


1.6075 

1.6065 

1.6183 

1.611 


1.6389 

I. 6451 

II. 644. 1 
1.643 


| WCA 

Fabric for NASA Lot# 

4 < HITCO) 


_ la. Breaking Strength, 

lbs/in, WARP 




■ ASTM D1682 


#4-lS 

#4-lE 

L0T4 AVG 


PICK 

52 

28 

40.0 


CENTER 

66 

28 

47.0 


PLAIN 


39 

44.0 


AVG. 

55.7 

31.7 

43.7 

■ lb. Breaking Strength, 

lbs/inch, FILL 



ASTM D1682 

PICK 

33 

11 

22.0 


CENTER 

25 

11 

18.0 


PLAIN 

29 

a 

18.5 


AVG. 

29.0 

10.0 

19.5 

| 2a. Carbon Assay, X 





MDQAI 5560 

PICK 

99.9 

99.6 

99.75 


CENTER 

98.8 

99.7 

99.25 


PLAIN 

99.5 

99.7 

99.60 


AVG. 

99.4 

99.67 

99.53 

B 2b. Hydrogen Assay, X 





MDQAI 5560 

PICK 

.01 

<.01 

EST .006 


CENTER 

<.01 

.02 

EST .010 


PLAIN 

<.01 

<.01 

EST .001 


AVG* EST » 00 4 

EST .007 

EST .006 

m 2c. Nitrogen Assay, X 





MDQAI 5560 

PICK 

. 1 

.2 

.15 


CENTER 

.4 

. 1 

.25 


PLAIN 

*5 

.2 

.35 

■ 

AVG. 

.33 

. 17 

,25 


1.6232 

1.6258 

1 - 63*2 

1.627 
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WCA Fabric for HASA Lot# 4 (HITCQ) 
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5. pH, Unite 
CTH-24B 


AV6. 


6. TGA, *C at 50X Weight Loss 
CTM-51 (AIR) 


7a. Atomic Absorption, 
CTM-53B 


ppm 


Na 

K 

Cm 

Mg 

Li 

AVG. 

7b. Moisture Content, X 
CTM-53B 

7c. Ash Content, X 
CTM-53B 

8a. Filament diameter, microns, WARP 


AVERAGE 
Minimum 
Maximum 
Std. Dev 

8b. Filament diameter, microns, FILL 


#4-lS 

#4-lE 

L0T4 AVG 

8.3 

8.4 

8.35 

8. 3 

6-4 

6.35 

8.3 

8.4 

6.35 

SET UP# 1 

SET UP# 2 

#4-lE 

954 

#4-lS 868 

See Chart 8A-6B 


#4-lS 

#4 -IE 

LOT4 AVG 

10 

9 

9.5 

0 

0 

0.0 

8 

5 

5. 5 

3 

2 

2.5 

0 

0 

0.0 

19 

18 

17. 5 

.000 

.015 

.007 

.010 

.010 

.010 

of 10 

measurements > 

10.48 

10.12 

10.29 

9.50 

9. 10 

9. 10 

12.00 

11. 00 

12. 00 

0.90 

0.54 

0.75 

of 10 

measurements ) 


AVERAGE 9. 21 
Minimum 8. 50 
Maximum 10. 35 
Std. Dev 0. 84 


9a. Thread Count, per inch, WARP 
PTM-5A 


#4-lS 

#4-lE 

L0T4 AVG 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

22 

22 

29.0 

29.0 

29.0 


AVG 
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WCA Fabric for NASA Lot# 4 

( HITCO > 


9b. Thread Count, per inch, FILL 




PTM-5A 





#4-lS 

#4-lE 

L0T4 AVG 


22 

22 

22 


22 

22 

22 


22 

22 

22 


22 

22 

22 


22 

22 

22 

AVG. 

22.0 

22.0 

22.0 

10a. Areal Weight as received, gm/4x4 



PTM-3A 




LEFT 

2.453 

2.614 

2.534 

CENTER 

2.406 

2. 565 

2.497 

RIGHT 

2.463 

2. 606 

2. 536 

AVG. 

2.441 

2.602 

2.522 

10b. Volatiles as received, X 




PTM-3A 




LEFT 

.49 

.50 

.49 

CENTER 

.42 

.46 

.44 

RIGHT 



.49 

AVG. 

.45 

.50 

.47 

10c. Weight change on Acetone wash. 

X 



PTM-3A 




LEFT 

.00 

-.06 

-.04 

CENTER 

-.06 

-.16 

-. 12 

RIGHT 

. 06 

.04 

.06 

AVG. 

.00 

-.06 

-.03 


U. S. Polymeric 



Hamid M. Quraishi, Manager 
Quality Assurance Department 
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USP NO. 


'401# £>& 




&12&7ML 




Q>0&±i<C 


-LEFT 


FABRIC 


ROLL NO. 


YARDS 


FOUNDS 


PATE U 

UV/4A} 

/<pr ?cC,uscb' i f 


1*3 

<?& 


I ORDER NO. OS 7l{0 y 

h ' 

a- — SPECI FI CAT! ON 1/frfa*' y 

—I q.c. file -* Mtm. t h. I 


SYMBOLS 


WW - tear 


AA 

5 


► SPOTS OR STAINS 


• FOLDS 

• EDGE CURL 


*jp - TIGHT WEAVE OR SELVAGE 

\^/ - WEAVE DISTORTION 

\/ - VISIBLE PUCKERS 

V - ONE PUCKER CREASING 

V'- - TWO OR MORE CREASINCS 


REMARKS 

ORIGINAL PAGE - IS 
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PREPREG TESTING 
NAS8-36298 

U. S. POLYMERIC 0. E. 71108 

FM 5064 J NASA LOT* 4 U. S. P. LOT# D09315 (HITCO) 


la. Reeln Content, Soxhlet, X 


ROLL#l-S 

ROLL#l -E 

CTM-6D 


33. 5 

33. 2 



33. 1 

32.9 



33. 9 

33. 7 


AVG. 

33. 5 

33. 3 


NASA LOT# 

4 AVERAGE 

33. 4 

lb. Filler Content, Soxhlet, X 


14. 2 

14. 1 

CTM-6D 


14. 1 

14.0 



14.4 

14. 3 


AVG. 

14.2 

14. 1 


NASA LOT# 

4 AVERAGE 

14. 2 

lc. Cloth Content, Soxhlet, X 


52.3 

52. 7 

CTM-6D 


52.8 

53. 1 



51.7 

52. 0 


AVG. 

52. 3 

52. 6 


NASA LOT# 

4 AVERAGE 

52.4 

2. Volatile Content, X 


3. 1 

3.0 

PTM-17B 


3. 1 

3. 1 



3. 1 

3^4 


AVG. 

3. 1 

3. 2 


NASA LOT# 

4 AVERAGE 

3. 1 

3. Flow, X 


8.0 

12. 5 

PTH-19G 


9. 5 

10. 5 



9. a 

13. 5 


AVG. 

9. 1 

12.2 


NASA LOT# 

4 AVERAGE 

10.6 

4. Resin Content, Dry basis, X 


33. 7 

35. 1 

PTM-16F, Type II 


32.8 

35.4 



33. 5 

34. 5 


AVG. 

33. 3 

35.0 


NASA LOT# 

4 AVERAGE 

34. 2 

S. Tack, lbs 


30 

30 

PTH -80 

NASA LOT# 

4 AVERAGE 

30 

6. Gel Time, seconds 


£9 

75 

PTM-20E 

NASA LOT# 

4 AVERAGE 

72 
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FH S064J NASA 

LOT# 4 U. 

S. P. 

LOT# 

D09315 (HITCO) 


7a. Atomic Absorption, ppm 

R0LL#1-S 

! R0LL#1-E 

L0T#4 AVG. 

CTM-53B 

Na 

24 


26 

25 


K 

1 


2 

2 


Ca 

10 


10 

10 


Mg 

2 


2 

2 


Li 

0 


0 

0 


TOTAL 

37 


40 

39 

7b. Moisture Content, X 




R0LL#1 -S 

R0LL#1-E 

CTM-53B 




2. 25 

2. 31 




NASA 

LOT# 4 AVERAGE 2.28 

7c. Ash Content, X 




. 03 

.09 

CTM-53B 



NASA 

LOT# 4 AVERAGE .06 

8. TGA, X Weight Loss at 

500- C 



10. 5 

10. 9 

CTM-51 (Nitrogen) 



NASA 

LOT# 4 AVERAGE 10.7 


See Chart 8A-8B 


9. DSC, • C 
CTM-50A 


R0LL#1-S 

R0LL#1 -E 

L0T#4 AVG. 

First Temp 184 

185 

185 

See Chart 9A-9B 




10 . 


Infrared (IRZB) Baseline .82 

CTM-21C 

See Chert 10A-10B 


.77 


.80 


11. Environmental History 


Date manufactured: 30 June 1986 
Packaged In: MIL-B-131 Class I 

bag supported in 
cardboard carton 
Date shipped: 14 July 1986 in 

40* F truck 


12. Specific Gravity, Cured, Units 

R0LL#1-S 

ROLL#i -E 

ASTM D792 

1. 427 

1. 425 


1.429 

1. 424 


1. 429 

1. 424 


AVG. 1.428 

1.424 


NASA LOT# 4 AVERAGE 

1. 426 


13a. Tensile Strength, ksi, WARP 

20.91 

21. 

88 

FTMS 406-1011 

19. 92 

20. 

16 


19.70 

19. 

41 


21. 10 

21. 

33 


20. 39 

20. 

32 


AVG. 20. 40 

20. 

62 


NASA LOT# 4 AVERAGE 

20. 

51 
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13b. 


13c. 


14a. 


14b. 


15a. 


15b. 


FM 5064J NASA LOT# 4 U. S. P. 

LOT# D09315 (HITCO) 


Tensile Modulus, msl, WARP 

R0LL#1-S 

R0LL#1-E 

FTMS 406-1011 

2.06 

2.04 


2. 21 

2. 06 


2. 22 

1.77 


2. 13 

2. 03 


1.84 

1.96 


AVG. 2. 09 

1. 97 


NASA LOT# 4 AVERAGE 

2.03 

Tensile Elongation, X, WARP 

1. 43 

1. 22 

FTMS 406-1011 

1. 18 

1.32 


1. 17 

1. 29 


1.38 

1. 38 


1. 28 

*♦27 


AVG. 1. 29 

1.30 


NASA LOT# 4 AVERAGE 

1. 29 

Flexural Strength, ksl, WARP 

25. 82 

29.08 

FTMS 406-1031 

27. 79 

30. 76 


27.59 

30. 52 


28. 13 

30. 88 


26. 88 

28. 48 


AVG. 27. 24 

29.94 


NASA LOT# 4 AVERAGE 

28. 59 

Flexural Modulus, msl, WARP 

1.97 

2. 21 

FTMS 406-1031 

2. 11 

2.36 


1. 92 

2. 18 


1. 95 

2. 23 


2. 03 

2. 30 


AVG. 2. 00 

2.26 


NASA LOT# 4 AVERAGE 

2. 13 

Compressive Strength, ksl, WARP 

14.71 

19. 84 

FTMS 406-1021 

16. 26 

19. 64 


13. 02 

20. 45 


15. 87 

19.62 


15. 31 

19. 59 


AVG. 15. 03 

19.83 


NASA LOT# 4 AVERAGE 

17. 43 

Compressive Modulus, msl, WARP 

2.07 

2.00 

FTMS 406-1021 

2.02 

2.02 


2. 07 

2.06 


2.09 

2. 04 


3. 03 

2.06 


AVG. 2. 06 

2. 04 


NASA LOT# 4 AVERAGE 

2.05 
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FW 5064 J HA5A LOT# 4 U. S. P. LOT# D09315 (HITCO) 


16. Double Shear Strength, ksi 


R0LL#1-S 

R0LL#1-E 

FTMS 406-1041A 


2. 37 

2. 57 



2.49 

2. 77 



2. 58 

2. 84 



2. 47 

2.68 



2. 55 

2.63 


AVG. 

2. 49 

2. 70 


NASA LOT# 

4 AVERAGE 

2. 59 

17. Barcol Hardness, Units 


57. 2 

62. 0 

ASTM D-2583 

NASA LOT* 

4 AVERAGE 

59.6 

(Average of 10 determinations) 




16. Residual Volatiles, X 


1. 44 

1. 39 

PTM-98 


1.48 

1.44 



1. 52 

1. 49 


AVG. 

1. 48 

1.44 


NASA LOT# 

4 AVERAGE 

1.46 

19. Resin Content, Pyrolysis, X 


32. 26 

32.41 

CTM-14B 


32. 37 

32.05 



33. 11 

32. 09 


AVG. 

32. 58 

32. 18 


NASA LOT# 

4 AVERAGE 

32. 38 

20. Acetone Extraction, X 


4. 19 

5. 27 

CTM-18A 


5. 29 

5. 80 



4. 79 

6. 10 


AVG. 

4. 75 

5. 72 


NASA LOT# 

4 AVERAGE 

5. 24 

21a. CTE, in/in -F with PLY 


1. 54 

3. 29 

PTM-61B 


3. 80 

2.69 


AVG. 

2.67 

2.99 


NASA LOT# 

4 AVERAGE 

2. 83 

21b. CTE, in/in • F Cross PLY 


3. 20 

3. 01 

PTH-61B 


1.84 

3. 10 


AVG. 

2. 52 

3.06 


NASA LOT# 

4 AVERAGE 

2. 79 


See Chart 

21A-21B 
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Hamid H. Quraishi, Manager 
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iiBBBBBBBBBBaBBBBBBBBBflBBaBBBBBBBaBBBBBBBBBBBBBBBBBiiiBBBBBBBBBBaBaBBBBBBa taiSaai 
IBBaaaaaaaBaaBBBaBBBaaBaBBaaaaaBBaaBaaBBaaaaBaBBaBBBBBBaBBBBBBBBBBaBaBaBBaiaaiaai 
iBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBSBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB’JBIBBBI 
Ibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb laafiiii 
Iibbbbbbbbbbbbbbbbbbbbbbbbbibbbbbbbbbbbbbbbbbbbbbbbbbbbibbbbbbbbbbibbbbbbbjbb^H 
iBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBaiOT 
iBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBf m 3 
iBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBMBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaiiSS 


IBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBEM=BBBBBBBBBBBBBBBBBBBBig|gS 
■■■■■■■■■■■■■■■■■■■■■■BBBBBBBBBBBBBBBBBBBBBBBBflBafciiBBBBBBBBBBBBBBaBBBBBBlfii 
^BaiR»SK«l£B%£SSRBa»$i«BnBaBBBUBBBBBaBBBBBBBBBBBliBBiaHflaBBBB»BBflBaiUHH 


yBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBBBBBBBBSBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBll 

|bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbibbbbbbbibbbbbbbbbbbbbbbi^H 
|bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb3WI 

iBBflBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBIBBBBIBBBBB 
iBBBBaaBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBMBBBBBBBPgaBBBBBBBBBBBBBBBBBBBaiBBBBI 
iBBBBBBBBBBBBBBBBBBiBBlBBBlBBBBBBBBBBBBBBBBBBBBBBBBBI K bBBBBBBBBBBBBBBBBBBBBBBBBI 

i^niiiiiiniiiiiiuniinimuiiiniiiuiiiiiuiiiiiiiiniiiiiiiiiiiii!iii 

KmN^uiniiiiiiiiiiiiiiiMiiuiiiiiiiiiiniiiiinniHiiiiiiiiNiiiiiiiiEini 

EiuaiiiiiHimiiimiiiiiniiHiiimiiuiiiiuiHiiiiiiiiimiaiiiiiiiiiiiiiM 

iHiamaaaiauaiaiyaiBHiaaiiHNiiaiiaainimmiaiaaiaiiaBBaaBiBiiiiaaiaail 

EiiBinu^iaamBBiBaiaaiauBBiBBiuuaBaBBBiflaBaianaiaiaBiaBaiBaaBaaiaaiiiBaii 

iuaBiBaaMBBiBBiBiBiiBBBaRaBiiaaBainflfliaaHiiiiHiBUiiBBBimuBiiiiiiBBiii!| 

hnniaiaiiiminBiiiiflnBiBiiBBiiiBiiiiiiiniBtSiisSiBiiiBiiiiBamiBiiiBiBiig 
iiiBUBiBiii^iniflinBiiiniBiBiimBiBaiBaiimniiiBiBBiaiBBaHuiaBflaiiBBl 
EaaiiiiiiBiiBii^niBiiimiiifiaaBiiBiiiiinniiinnBiiiiiaiiiiiBiBiaBiiBaiBiai 
EiBiaBaaaaBBamfe^BBiBiiNBiiaBBflBiiaBiiBBBiiBBBBaiBBBaBaBBBmmBaBBaBiBaiSBBi 

EllllHIIIIIIBflllBB^IIIBIIIIHIBIIIIIIIBIIiailiaiailllllllllllllllllllBBIlUfllll 
iinBiaaBiiiiaaniaiafeiSM(!iiuiimuiiBiiiBiiiiiiBBiiBBiiiBiBiii|iiiiiBiHBaB| 
IIVUBIBaBBIIBiaiBBBBRnBSmnBBaiBBIBBBIIBIBBIIBIIIBIIBIiammBaBBIBBaaillll 
iiiBimiHiiRHmiHiiBnik?UBBBiiiBiUBiRBaiiRiiniiiiiiRiaaRiiRaBaiiiaaiiai| 
iiiiBiiuiBiiaiiaiiHiiuRiuikHiiiiiiauiiuaRiiBaiauiaBBBBaBBRaBaBBauBNaiaBBl 
nuBnniaiaaaaiiiauBBiaiiBBKBaBaiuaBaiBMiaifsmaiiaiaiaBaaiHaBiHiiiaiil 

iinaBBiBiiiiauaainiauiiiBiiiimiiiaiiiBBBiHaa^aaBRBaaiRiiaaiBfe^iaRBaainal 

maiiiRUinauiiBiiaiiNBiaiiUiMaiRBiiRBiaiiBfMimiNiiBaBBBiiaBiimiHRl 

!niaBBRamHRiBBBRRaaiiiaaiiiiBBaoiaBaBBBaBiaaBiiiRBiBmiaiaBBi8aaaBaaMiiii9 

IIOlIBBBBBflllUBBBBIBBaBIlIBBBinBBk'UBBBBBBBBliBBBIBBBBBBBIBBBBBVBBBBBBBIllBIB] 

BBmBBBBRHBRRIBRBHRNBniBRBIBBBm?«BinBB«MBIIHIIIBBIIIBIBIIBSBIIIBIUIIll 

liBBaaaiaaaBaBRaRiaRiHaaaiBBiiaiiaiiMBuii^SaBiRBRBaHaiBBBHanaRaBRBiiBBil 

■BBBBBBaBaBBBBUBBBBBBBBBiBaBBBBBBBBBBBfc:?«»5jfiBBaaBB88BBBBBRaBBBBBBaBBBBBBiaffla9 

ISSSBKSUBSSBaiBSaSBSaSSSSSSK^I^HBSSSBSSSSSSKSSaSKSSSa 


B jfBfg MBBBBBlBBBBaaBBailBgBBBBBBBi|aBBBlBBB|BaBI 

ififiBBBnBBBBBBBaBBBBBBBBBBiBBBBBaBBiSflBaiiiBBBIBi 



■iBaBaBBBBBBBBBBBBBBBlHi 
BBIBflBBBBBBBBBBBBBBBBBIBBfla 



iBiaBBBBBBBBBBBnBBBBBBBBflflBBBBBBBnflBnBBBBBBBnBBBBBBBBBBfflBPBBBBaiiBBBBiii^^H 

|BifiBBBBBBBBBaBBBBBBBBBU3BBBBflBBSBaBflBBBBBaaaBBagMHHHa||HH|ififiHHBH^^H 
iniiiiiBiiBBiunfliBViiifl KiBB^^n 

ilBBBBBBBlBBBB3BBBBBBBBBBBilBB3BBBBllBBBBBBBBBBW°^§^ 
iBnBBBflBBnflBB3flBBHBBBflBBBBBUBBflBBBBBBBBflBBBi/:^W^ 
iBBBBBBB3B B BBB B BBBBBBBBB33B BBBB BBWBBBBBBBBBBB3BBy,i : iiT^l 
liBBBBBBBBBBBBBBBBBBBBBBaBlBBVaBBBBflBaBBaBnBflflBr^LLd 

|BBBBBBBBBBflBBBBBWBBBBBBBBB3BB3BBIBBBBBBBflBBBHRBBBl 
PaaBaaBBBBBBaBBBBBUBBB3ni8B3BBaBBBaaBBBiBBBBBaaBBHHHMMHHMHi^^H 
liBBBBBBflaBBBBBBBBflBfllBBBBBBBBMBflBBIBBBaaaHBBBBaflBaflfeBBBBBBBBiBBBBBHBBBBBflil^^H 
|BaaaBBBBBBBBBBaflBBBBBBBflBflBaBaaaBBBBBBBaaBBBBBBaBBflBB8BBBaaBBBBBBB|ia3flBaaB«^^H 
iflBBBBaflBBBBBBBnBflBBBBBBBBBBBflBBBBBBBBflBBBaaBBBBBaBBaBBBaaflBBaaaaB5fiaiiiaai^^H 
RBBaBaBBIBIIBBBBIBBBBBIBBBI|BBaBiBBBBIBBaBBaflBBBB|aiBiBBBaBBBBBBBBBBaflHHMi^^H 
SbPBBBBBBBBBBBBBI BBBBlfiBiiiiaBBBBBBBB 33333 BBBBBBBB^lg^BBBBBBBBBBBBBBPB^^^^^^M 

kllBBBflBBBBBflBBBgBBBfllBBBBBIBBBinBBBiaBBBBBBUlBBBlIBBaBBBBBflaBBBBBaBBlfiBaBB^^H 

ribbbbb waaa"iaBl5?7n?«Briai5nrrsfa8aBBrTaBB ina ibsbb t*»;BBVBBBBBBflBaaBBBflaBBi^^H 
|BBBBBB^^lU^Bt;d^aX^£rAaJfKEi^nCCDa3aUUiabJJKCCBa3.«.JBBaBflBBBBBBaBaBBBaBBB^^H 
■■BaBBBnTfM-7rafBBBBBBfBBf/iWBlC f ifl7*R-«L-? , T f 'r'5aainOBrnnr!iri r yTrjlBBBBBBBBBBBBBB»^^H 
ilBaBBBUftii^MlllKCBBi^lEBflBliil»liflia«i^«aaaiVa9aBBBBBBaiiaBWnBnBBBBI^H 

ElBBBBB»aaaaaWUaaBBBflBaai^7|BBV«BB^Wia«iB r /f^S»iaBrBBBBBBBIBBBBaBBBBBBBBBBBI^^H 

BBBBBBflUtlliJ!ilJUlllilME*.UUiOU5aaBCBBL!IWU^aDa=X^^C^12E9GflBaBBBBBBBBaBBBBBUBB^^H 

iBBBBBaMbyflBM3tiBVMt*tiMa»fctfaiaiinilitft*iaafrH‘l*aBW*nflaaBBBBBaBBBBBBBflBBBBBBBBHIH| 
EiBBBBBar^rrr:7 a aaBv«aS^MBBiiaBai«ppaRBii>M*BPia*av:¥*^rvvfPBBBaaiBBBBBaaBBBBBBBBiBaa| 
§IBBBBBBhBBB^BBBtf BBBBBBBBHBBBBIBBIBBBBBBIBBBBIBBBBBIBBIBiBBBflBBBBBflflflBIBBBBIBBBBBl 
|BBBBBBBlBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBgPBMl 
llBBBBBBBBBBBBBBIBBBBlIBBBIIBRflBBBBBBBBBflBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBHl 
i«BBBBBBBBBiBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB»gBaM 
IlflBflBBBBBBBBBBBBBBBBBBBBBBIBBRBBBBBBBBBBBBBBflBBBflBIBBBBBflBBflflflflBBBBflflBBflBBBaiBaH 
lIBBBBBBBBBBBBBBBBBBBBBBBBBBflBflBflBBflBBBBBRaBBBBBBBBBBBBBBBBBBBBBBflBBBflBBflBBfllfiBiM 
MBBBBBBBBBBBBBBlBBBBSiBBBilBBBBBBBBBBBBBB«BBBBB3»^B»33333BBBBBBBBBBBBBBBBBBMiiM 
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■ iiiiiniiiiiiiiiiiiiiiiiiiiiiii 

If iiBiBiBBiaiiiBBBiiiiBiBiiiBiin 
if IBSBBBt'BBBB BBBBB BBBBB BBBBBBBBBI I 

■ IBBBBB BBBBB BBBBB BBBBB BBBBB BBBBII 
I IBflllllk'BIB BBBBB B8BBBIIBBIBIB8I 

■ 1BBBBBIB.1BBBBBBBBBBBSBB8BB BBBBB 


hBBBBBBBBB BBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBlI 
■BBIBIBBIBBBBBlIBBIBlIBBlIBBfllllflBIIIBIlIBBII Ml 
Niiffifffifffffif ffiffififf iffif fifif 
flllBIIIBIIIBIIBIBBBIBBBIIIIBIBBIIIIIBIIIBIII IBB 
iimUflH BifBBBBBBBBBfBBBBBBBBBBBBBBBBBBBtiBi 
|BBBBBaB8IBBBBBBBBBBB8BB8BBBBIBBBBBBBBBIBS8BBMi 
|IIB8IBBBBIB8BIBIBBIBBBBIBIBBBBIIflBIBBBB BBBBB 
^HHHHHHMHHHHHHHHNHIKbBBIBBBBBIBBBBBBBBI BBBBB BBBBBBBBBBBBIBBBBBBB^^I 
■iBBBBBBBBBiBiBflBBiiBiBBBiBiiiBKiBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB^H 
IBB^1ff*BWlBBBBBBBBBBflflBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBIKBBBB 
■iBBBaiiSSB^aBBBBBBBflBBBBBBBBBBIBBBaBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB^H 

S VlBBBBBBBBBIlBBBBBBBBIBBBBBBBBBIgBBBBBBBBBBBBIBBBBB (BBBBBBBBBBBBBBBBBBBBBBBBHH 
■BBBBBBBBBBBB^BBBBBBBBBBBflBBBBBlEflflBBBBBBBBBBBBBBBB Eb II IB BBB BBBBB BBBBB BBBBB BM 

Hbbibbibbbbbbb^bbbbbibiibibbibbi bbbbb bbbbb bbbebibbb Mb bb bbbbb bbbbb bbbbbbbbbi bbI 

pBBBBBBBBBBBBBB^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBi JaiPMM a *fr^rTIMIIIlin| 
pBBflBBflBBBBBBBBB^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB MBi } 111 ! « >9 U 
KBBBBBBBBBBBBBBBBh>BBIBBIBIBBIBIfllBBBBIBBBBBBBBBBBBknBBlfAyjJLwlM EME^E 
bBBBBBBBBBBBBBBflBBB^BBBBBBBIBBliBflBBBBBBBBBBBBBBBBBBBBBBCiifiBBiBfiBniiiBBBBBHH 

B Kbbbbbbbbbbbbbbbbbbbb?bbbbbbbbbiSbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbm 

E* B~XBBIBBBBBI88Bk5BBBIIBBI BIBB88B8BIBBBIBBBBIBBBBBI BBBBIBBBBB BBBBB BBBBBBBM 

EBBBKSlKSiBBBBBBBBBBBBBB^BBBBBIBBBBflBBBBBaBBBBBBBBBBBBBBBflBBBflBBBBBBBBBBBBBBBBfl 
EBBBBBBBBBBBflBflBBBBBBBBBBB^BflflBIBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBflBBBBBfl 

Kbbbbbbbbbbbbbbbbbbbbbbbbbbb^bbibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbI 

HBBBBBBBBflBBBBBBBBBBBBBBflBIBB^BIBBBBBBBBBflBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBl 
EllBIBIBBIIIflllBlllllIBBIIBIBB JIBBIBBIBIBBBIBBIflBflBBflBBBBBlIBBBBBIIBIIIlIBBBIBBBI 
KBBBBBBBBBBBBBflBBBBflBBBBBBBBBBBlBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBflBBH 

KbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbiBbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbm 

KBBBBBBBBBBBBflBBBBflBBflBBflBBBBflflBMBBBBBBBBBBBflBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBH 
EBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBiH 
MBBBRI^MBflBBBBBBBBBBflflflflBBBBIBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBiH 
iBBBBBviiSaBBBBBBBBBBBBBBflBBBBBBBBB^BBBBBBBaBBBBBBBBBflBBBBBBBBBBBBBBBBBaflBBBBfi 
lUBBflBBBBBBBBBBBBBflBBBBBBBBBBBBIBBB^BBBBBfllBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBHE 
iBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBIBBBBlBBBBBBBBBBBBBBBSaiBBbSBBBBBBBBBBBBBBBBBBBnl 
MBBBBBBBBBBBBBBBBBBBBBBBBBflBflBfllBBBBB^BBBBBBBBBBBB^BBBBBBBBi^BBBBBBBBBBBBBBBBBBM 

_ _ _ _ _ „ _ _ _ _ 

jbbbbbbbbb bbbbb hct bbbbb bbbbbIM 

■BBflflBBflBflBBBBflBaBBBBBBBflflBBBBBBBBBBflBBBk^BflBrjBBBBBBBBBBBBBBBBBBBk'BBBBBBBBBBnH 
■BflBBBBBBBBBflflflBBBBBBflflBflflBBflBBIBBflBBBBBB^Cr^BBflBBBBBBBBflBBflBBBBBBBBMBBBBflBBBM 
EaBBr=BB=HBBBflBBBBflBBflBBBBBBBBBBBBBBBBBBBMlBBBBBBBBBBBBBBBBBBBBBBBflB?BBBBBBBB9 
■BaBEZBKSnBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBrilBBBBaaBaBaBBBBBBBBBBaBBBBBatJSBBBBBfl 
■BBBBflBBBBBBBflBaBBBBflflflBBBBBBBBIBBBBBBBBB^BBBBflPr^JBBBBBBBaBBBflBBBBBBBB^BBBBM 
■BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBMBBBBBBBWJBBBBBBBBBBBBBBBBBBBBBBiWB J 
EBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBBBBBBBEBBBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBM 
■BBBBBBBBBMBBBBBBBBBBBBBBBBBBBBBBBBBBMBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBlBBlB iM 

■BBBBBBBBBBBBBBBBBBBBBBBBflBflBBBBBBMBBBBBBBBBBBBBBBBBBBBBBBflBBBMBBBBBBflBBBftB^H 

EBBBf^BffpBBBBBBBBBBBIBBBaBB BBBBB B^BBBBBBBBBBBBB 888888888888888 BBMBBBBMBBBBB^E 

iBBBtTiS illSBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BB BBBBBB BBBBB BBBBB BBBBB BBBB1 i 


IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBUBBBBBBBBBBBB 



IBBBBBBBBBBBBBBBBBBBBBIBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
MB BBBBB BBBBB BBBBB BBB BBBBBBBBBBBBBBBBB BBBBB BBBBB BBBBB BBBBB 8888888888 
I BBBII BBBBB BBBBB BBBBlfiflB BBBBBBBBBBBBBBBBB BBBBB BBB BBBB IBM 11IBUBBBB| 


IIIIIBBIIIIIBIIBIBBBBBBBBIIBBBBIBBBBIBBBBIBIBIBBBBBBBBBBBBBBBBBBBBBBBBBVBBBBBB 

B IBBBB8B §888818188888888888888888 688 BBBBBBBMBM 8888818888 8888888888888^888888 
|flBIMflnBlflflBBBBBBBBIBBBBBBBBII^MHMMMHBB|MMMMMMMM| 
Ibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 


ESlMp BBBBB BBBBB BBBBB BBBBB Bl BBB feBBBBBBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB I 

IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB MBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
■— BB— ■jj^^^^^^^MBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBllBBBBB 



B BB BBBBB btBBBBBBBBBBBBBBBBBBBBBBBBBBl 

EbbbmbbbbbbbbbbbbbbbbbbbbbbbbbEbbi 

S nflBBBBBBBBBBBBflBBBBflflBBBBBBBBBBgBB 

■bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbi|bbi 

iBBBBBBiB BBBBBBBBBBBBBBBaBBBBBBBiBB 

BBBBBB 
BBBB BB 
BBBBH 


6 |BBBBBBBBBBBBBBBBBBBBB BBBBBBBBBI 
iBBBBBPnBBBBBBBBBBBBflBflflBBBBBBI 
lIBBBBSflilBBBBBBBBBBBBBBBBflBBBBII 


■BBBBBBBBBBSr VlfBBBBBT 
tBBBBBBBBBBBBBBXfS^ ^k 
■BBB BBBBB BBBB BBBBBB feniS^H 
EBBBBBBBBBBBBBBBBMBiBBiH 
BBBBBBBBBBBBBIBBBBBBBBBBBBB 



HbbiSmbbbbbbbbbbbbI 

■■■■■■■■■■■■bibb BBBai BBBBB BBBBI BBI 
BBBB BBBBBBBBBBBBBBBBB BBB BBBBBBBBBI BBB BB BBBBB BBI 

llBIHBBBBIBBI 


|HHHHHHHHIHHHHHlBBBIBBBBIBIBBBBflBBBBBBBBIBflBBBaBBIl9HHH^^| 
■BBBB^ir^gaiflBBBBBBBBBBBflBBBBBfllBBIBBBBBBBBBBBBBflBBIBBIBBBBaBBBBBBBBiBMBBBBBMH 
■BIBK^JKlBBBBBIBBIBBBIBIBIBBBIBBBBBBIBflBBUIBBBBBBBBBBBBBBBBBBBBBBBBBBBBnBBBi^l 

MbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbBbbbbbbbbmbpibc=*^mbbbbbbbbbbbbbbbbbbbbbbbbbM 
■BBBBBBBBBBBBBBBaBBBBBB: i^^ibbbbbbbbbbbbbbbbbbbbbbbbbsbbbbvbbm 
■BBBBBBBBBBBBBBBBBBBBBBBBBBBiBBIBBBBBBBiBBiBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BM 
■BBBBBBBBBBBBBB«BBBPM9BBnBBBBB iSbBBBBBBBBBBBIBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBM 
■BBBBBBffnB-f BBBIU BSC^kTCBIIB;^ f4 IpBBBBBBB . iOBIl MIT4BBB . . ■BIBBIBBBBBBBBBIBBBBBBflE 

■BBBBBBBrrrrWrnTxBBBBBBBB^iBBBBBkBftYtlliMcJjf' C LI li^JiiLu^BBBBB BBBBB BBBBB BBBM 
EBBBBBBBBBMBBBBgBBBBBBBBB^MBBicrraWBlpiiWgTMrBlBBBBP^Brr^nBBBBBBBBBBBBBBBiM 
■BBBBElf^SjlliBs.ilUUMflXCK&iaBI^BJBa^yiBkjM^fqaBBBBBUBfelilBBfeaBBBBBBBBBBBBBBBnM 

■lBBBBBUaUl.flfc«iikBBHMiBBBB»BB»l&P<BP<flBBBBBIBhiBaoraBBBBr>'!VBBBBBBBBBIBBBBIBBBBME 

EBBBBBBBBBBBBBBBBB^Bf|BiSJBBBBBBBBiBBBBBrWWr,BM^a#r < BBBBBBBBBBBBBBBBBBBBBBBB|M 
ElBBBBIEVl^J^lBKr£LSi3ir=CQaaXICC33»»»^Bb^aaaBBfcibaaJBSBC=BBBBIBBBBBBBBBBB|i9 

KbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbmH 
HI BBBBB IBIBKIIBBIIBIIIBBIBBIIIIl|llllBIIIIBIIBIIBIII BBBBI BBlIBBBBBIBBBBBBBBBBBBBn 
EBIBBIlIBBBBBBBBBBBBBBBBBlIBBBIBiBBBIBBBBBIBBIBBIBlIBBIBBBBBBIIIIBIBBBBIBBBBBBBBil 
EBIIIIBlIBBlIBBlIBBIBIfllBllflllllilllllllllBIBBBBBIBIBBBBlIBBBBIBIBIBBIIlIBBBBBBBE 
fclBBlgilJBBBBBBBBBBBBBBBBBiBBBBliBBBBBBBBiBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB^I 
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